


January 5, 1959 


, e | uty | 
Avi 0 | t ' 0 nn Wee ke Thiokol Stresses 
| Research On 

Including Space Techno logy fee Rocket Motors 














requires no wrench clearance... 
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IT’S THE “LITTLEST” SELF-LOCKING NUT... Zu .../N THE WORLD! 


Another ‘first’ by Kaynar—originator 
of every major improvement in 
self-locking nuts in the last 20 years! 


We eliminated conventional hex nut 
wrenching surfaces to give you the 
Kaylock H50, a two-point miniature self- 
locking nut that enables you to reduce 
your present space dimensions as much 
as one-third! H50 self-locking nuts are 
installed by wrenching on the threaded 
nut element itself with standard spin-type 
or socket wrenches 3 to 4 sizes smaller 
than required by standard hex nuts. 


And because the wrench never touches 
the mounting surface, troublesome 
scratching and damage is eliminated. 


Your Kaylock consultant can point out 
limitless applications in which the H50 
offers definite advantages. 


Available in thread sizes *4-40, 6-32 and 8-32 


KAYLOCK. 


all-metal self-locking nuts 


Pat. No. 2,616,591 


CALL OR WRITE FOR BROCHURE 

KAYNAR MFG. CO., INC.—KAYLOCK DIVISION 
Los Angeles, Calif.—Wichita, Kansas — New York, New York 
Canadian Distributor: Abercorn Aero Ltd., Montreal, Quebec 
Exec. Offices: Box 2001 Terminal Annex, Los Angeles 54, Calif. 
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O SAFEGUARD sensitive radar installations from the 
‘Lee Goodyear Aircraft builds huge rigid 
radomes of structural plastic—and they will be built in 
sizes in excess of one hundred feet in diameter. 


AIR TRANSPORTABLE! [hese mammoth spherical 
structures are created from modular plastic panis 
which can easily be flown, in quantity, to the desired 
location—and the radome assembled on the spot. 


Close teamwork with M. I.T.’s famed Lincoln Laboratory 
and Rome Development Center results in the incorpora- 
tion of the very latest concepts into production design. 


ENGINEERED PLASTICS— One of the Prime Capabilities of 


' i i >. tA 
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HAVE YOU A RADOME PROBLEM? The facilities at 
Goodyear Aircraft are among the largest and most 


modern in plastics fabrication. All this is backed by 
unrivaled skills in design and production — experience 
that pioneered cockpit enclosures and airborne radomes 
— capabilities to analyze and meet your electrical and 
structural specifications. 

For design and production of rigid radomes to exacting 
requirements — you can’t beat the skills and services 
available across the board at Goodyear Aircraft! Check 
into it now — WRITE: Goodyear Aircraft Corporation, 
Dept. 916AA, Akron 15, Ohio. 


GOODZYEAR AIRCRAFT 


Plants in Akron, Ohio, and Litchfield Park, Arizona 
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Electronic products of proven quality, 
efficiency and reliability for the Armed Forces 





AVIATION CALENDAR 





Jan. 12-14—Fifth National Symposium on 
Reliability and Quality Control in Elec- 
tronics, Bellevue-Statier Hotel, Phila. 

Jan. 12-16-1959 Annual Meeting and En- 
gineering Display, Society of Automotive 
Engineers, Sheraton-Cadillac and Statler 
Hotel, Detroit, Mich. Dr. T. Keith Glen- 
man, ewe SAE Dinner, Jan. 14. 

Jan. —Symposium on Cathode Ray 
Tube Recording, sponsored by Systems 
Development Corp., Engineers Club, 
Dayton, Ohio. 

Jan. 19-21—11]th Annual Convention, Heli- 
copter Assn. of America, Villa Hotel, San 
Mateo, Calif. 

Jan. 21-23—South West Electronic Exhibit, 
Arizona State Fairgrounds, Phoenix, Ariz 

Jan. 26-27—Annual Meeting Assn. of Local 
and Territorial Airlines, National Aviation 
Club, Washington, D. C. 

Jan. 26-29—27th Annual Meeting, Insti- 
tute of the Aeronautical Sciences, $>ra- 
ton-Astor Hotel, New York, N. Y. Hunors 
Night Dinner, Jan. 27. 

Jan. 27-29—Fifth Annual Radar Symposium 
(classified), Rockham Bldg., University of 
Michigan, Ann Arbor, Mich. 

Jan. 27-30—15th Annual Technical Confer- 
ence, Society of Plastics Engineers, Hotel 
Commodore, New York, N. Y. 

Jan. 28-29—Fifth Annual Midwest Welding 
Conference, sponsored by Armour Re- 
search Foundation, Illinois Institute of 
Technology, Chicago, Il. 

Feb. 3-5—14th Annual Technical and Man- 
agement Conference, Reinforced Plastics 
Division, Society of the Plastics Industry, 
Inc., Edgewater Beach Hotel, Chicago. 

Feb. 12-13—1959 Solid State Circuits Con- 
ference, sponsored by Institute of Radio 
Engineers Professional Group on Circuit 
Theory, American Institute of Electrical 
Engineers’ Committee on Electronics and 

(Continued on page 6) 
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This is a view of the works 
of John Harrison’s marine 
chronometer with which he 
won a £20,000 prize from the 
British Government. Using 
this historic timepiece, navi- 
gators were able to determine 
a ship’s longitude to within 
half a degree after six weeks 
at sea. 


AN INTEGRATED SYSTEM 
FOR TODAY’S TIMING NEEDS 


The Hycon Eastern Ultra Stable Oscillator, the heart of 
the Integrated Timing System, is guaranteed accurate to one 
part in 10° and exceeds this accuracy in practice. 


In the Hycon Eastern Integrated Timing System, solar or 
sidereal time is displayed visually and is available for input to 
automatic computers and indexing data with many types of 
recorders . . . magnetic tape, oscillograms, photographs and 
strip charts. Furnishing a time scale with resolutions available 
to one microsecond, this system, capable of operating anywhere 
in the world, is ideally suited for tracking and control of missiles, 
astronomical measurements, and navigation systems. Write for 
Bulletin TS-00. 


Tomorrow's Timing Systems ... Today 


HYCON EASTERN, INC. 


75 Cambridge Porkway Dept. W Cambridge 42, Mass. 

















i-Pecitic 


ELECTRO-SPAN 


Remote supervision of vehicles and equipment, weapon control signals, 
steering orders, throttle settings and other commands — are reliably trans- 
mitted, processed and verified by proven Electro-Span Digital Systems. 

These are precise electro-mechanical systems actuated by digital signals 
achieving outstanding accuracy and reliability. Bendix-Pacific engineers have 
developed a number of unique devices and circuits which have added to the 
precision and stability of these controls at virtually any distance. 


BENDIX-PACIFIC ELECTRO-SPAN SYSTEMS 
ALSO ARE AVAILABLE FOR THESE MILITARY APPLICATIONS — 


Air-Ground Data Interchange + Weapons Coordination Data Link Systems + Meteorological 
Data Systems + Supervisory Control Systems + Digital Telemetering and Data Logging Systems 


Gendix’- Pacific 


DIVISION OF BENDIX AVIATION CORPORATION 





For complete information on 
Bendix-Pacific Electro-Span 
Systems for military 

application send the coupon 
or write for Bulletin ES-13. 





NORTH HOLLYWOOD, CALIFORNIA 


Bendix-Pacific, Department 432 
a.) North Hollywood, California 


a al Please send your booklet ES-13 Military Application of Electro-Span. 


Se a 





Name a - —_ — — ae 
Eastern Offices: (East Coast Representative) P. 0. Box 391, Wilton, Conn.—Dayton, Ohio: 120 W. 2nd St. — 
Washington, D.C.: Suite 803, 1701 ‘'K’’ St., N.W. — Canadian Distributors: Computing Devices of Canada, 
Ottawa 4, Ontario — Export Division: Bendix international, 205 E. 42nd St., New York 17 
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(Continued from page 5) 
University of Pennsylvania, Philadelphia 

Feb. 12-13—Computer and Data Processing 
in Industry, conference for manufacturing 
and engineering management, Purdue 
University, Lafayette, Ind. 

Feb. 14—Meeting on Short Range Naviga 
tional Aids, International Civil Aviation 
Organization, International Aviation 
Bldg., Montreal, Canada 

Feb. 21-22—-13th Annual Pacific Coast Mid 
Winter Soaring Championships, Torrey 
Pines Gliderport, San Diego, Calif 

Feb. 26-March 1—1959 Engineering Exposi 
tion, Balboa Park, San Diego, Calif. Ad 
dress inquiries to: 422 Land Title Bldg., 
San Diego, Calif 

March 3-5-1959 Western Joint Computer 
Conference, sponsored by Institute of 
Radio Engineers, American Institute of 
Electrical Engineers and Assn. for Com- 
puting Machinery, Fairmont Hotel, San 
Francisco, Calif 

March 5-6—Flight Propulsion Meeting (clas- 
sified), Institute of the Aeronautical Sci- 
ences, Hotel Carter, Cleveland, Ohio 

March 5-7—Western Space Age Conference 
and Exhibit. For information: Domestic 
Trade Dept., Los Angeles Chamber of 
Commerce, 404 South Bixel St., Los 
Angeles 54, Calif 

March 8-11—Engineering meeting on the 
turbine in action, sponsored by Gas Tur 
bine Division of the American Society of 
Mechanical Engineers, Cincinnati, Ohio 

March 16-20—11th Western Metal Exposi 
tion and Congress, American Society for 
Metals, Pan Pacific Auditorium and Am 
bassador Hotel, Los Angeles, Calif 

March 23-26—National Convention, Insti 
tute of Radio Engineers. Coliseum and 
Waldorf-Astoria Hotel, New York, N. Y 

March 31-Apr. 2—Polytechnic Institute of 
Brooklyn’s Ninth International Sympo 
sium, Subject: Millimeter Waves. Audi 
torium, Engineering Societies Bldg., New 
York, N. Y. Cosponsors: Department of 
Defense Research Agencies and Institute 
of Radio Engineers 

March 31-Apr. 3—National Aeronautic Meet- 
ing, Society of Automotive Engineers, 
Hotel Commodore, New York, N. Y. 

Apr. 5-10—1959 Nuclear Congress, Munici- 
pal Auditorium, Cleveland, Ohio. For 
information: Engineers Joint Council, 29 
West 39th St., New York 18, N. Y. 

Apr. 7-10—1959 Welding Show and 40th 
Annual Convention, American Welding 
Society, International Amphitheatre and 
Hotel Sherman, Chicago, III 

Apr. 12-19—Air “orce Assn.’s World Con 
gress of Flight, Las Vegas, Nev 

Apr. 18-22—Annual Meeting, American So- 
ciety of Tool Engineers, Schroeder Hotel, 
Milwaukee, Wis 

Apr. 22-24—1959 Annual Meeting, Institute 
of Environmental Engineers, LaSalle 
Hotel, Chicago, Tl 

May 4-6—National Aeronautical Electronics 
Conference, Institute of Radio Engineers, 
Biltmore Hotel, Dayton, Ohio 

May 4-7—Fifth Annual Flight Test Instru 
mentation Symposium, sponsored by the 
Instrument Society of America, Seattle 
Section, Olympic Hotel, Seattle, Wash 
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ROLLS- ROYCE, 


the proudest name in 
power, appoints PAC 
their first distributor 
and service agency in 
the United States for 
their Dart engines. 








maintained by 


Rolls-Royce engines, distri- 
buted and serviced by PAC, 
offer to the aviation industry 


the finest in powerplants. 


For further information, please 
contact your nearest PAC 


Representative. 


PACIFIC AIRMOTIVE CORPORATION 2940 North Hollywood Way Burbank, California Victoria 9-3481 





F what i iS 


A thermometer reading? 


Internal motion 
of body particles? 


What is absolute zero? 


What happened to the 
3rd law of thermodynamics? 


How is temperature defined 
in the “pinch effect’? 


A complete and thorough know!l- 
edge of temperature is important 
to Allison because energy conver- 
sion is our business and we use 
temperature in making our conver- 
sions. Thus, we have a deep and 
continuing interest in temperature 
in all its expressions. 

Basic to our business is a funda- 
mental knowledge of temperature. 
We search for this knowledge 
to increase the effectiveness with 
which we accomplish our mission 
— exploring the needs of advanced 
propulsion and weapons systems. 


Division of General Motors, Indianapolis, Indiana 
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Now at Astrodyne... 


THE CAPABILITY TO 


DESIGN AND DEVELOP @nag-Ye) rte 
THE MOST ADVANCED 
SOLID PROPELLANT PROPULSION SYSTEMS 


Astrodyne has the capability and experience to design, develop, and manufacture 
complete solid propellant rocket propulsion systems, extruded and cast propellants, 
rocket motors and boosters, and gas generator charges for auxiliary power units. 
Astrodyne built this capability by bringing together in one productive group an 
elite corps of scientists, engineers, and technicians. Men with experience in research, 
design, and manufacture of superior solid propellants for JATO units, gas generator 
charges, and large boosters were teamed with others who had pioneered in the 
development of the largest rocket engines in use today. 

This experienced team now is at work on the development of large-scale cast 
propellant motors, the design of advanced lightweight rocket hardware, and the 
formulation and testing of high-energy propellants with optimum physical proper- 
ties for ballistic missile applications. 


Inquiries are welcomed on all phases of the solid propellant field—from preliminary 


design to quantity production. 
ASTRODYNE, INC. McGREGOR, TEXAS 





THOMAS A. 


EDISON 


missile control system 
sets new standards 
in miniaturization 
and performance 


Designed and developed by Edison in record- 
breaking time, this subminiature control sys- 
tem does a full-size job in helping to steer 
one of the country’s newest missiles. 

Subminiature systems work of this kind 
has been conducted at Edison for a long time. 
The many facilities of the company work 
together, complement each other...add up 
to unmatched electronic systems capability. 

The above photo illustrates a system that 
contains a mixer circuit, pre-amplifier, mag- 
netic amplifier, servo motor, close tolerance 
gear train and control transformer, all of 
which, when hermetically packaged, weigh 
only 9.5 ounces. 


Systems responsibility assignments have 
helped shape the structure of Edison. Servos, 
servo systems, magnetic amplifiers, computers, 
transducers, precision gear trains and minia- 
ture relays — the building blocks of missile 
electronics — are all designed, developed and 
produced at Edison. All products are backed 
by field service facilities staffed with experi- 
enced engineers. 

Edison research facilities are among the 
best in the country. Engineers and scientists 
can call on analog computers, on fully 
equipped chemical and electroniclaboratories. 

For remote control circuits — for all types 
of electronic systems and subsystems, write to: 


Thomas A. Edison Industries 


INSTRUMENT DIVISION 


49 LAKESIDE AVENUE, WEST ORANGE, N. J. 
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Van Allen Defines Space Radiation Belts 
> Two distinct bands found by Pioneer Ill, lowa scientist tells 
American Astronautical Society. 
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THE FACTS ABOUT MAGNESIUM 
AND CORROSION 


Once this basic law of nature is recognized, proper design and 
protective measures permit excellent service life. 


> * ~ 
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EXPOSURE TESTS on many assembly protection methods and new finishing developments are 


constantly in progress on these seaside test racks (International Nickel Test Station, Kure Beach). 


AGNESIUM, the world’s light- 

est structural metal, has a 
successful history of application in 
aircraft, missiles, military ground 
equipment, portable tools, and ma- 
terials handling equipment. 
Yet some designers and production 
men hesitate to use magnesium be- 
cause they have heard that it “cor- 
rodes.” What are the facts about 
this important matter? 


It's quite true that magnesium cor- 
rodes under certain environmental 
conditions—as does every other basic 
structural metal. Each has its own 
distinct corrosion “personality” in 
the presence of corrosive elements. 
For example, magnesium has excel- 
lent resistance to corrosion § in 
strongly alkaline surroundings and 
readily becomes subject to attack 
under acidic conditions. Converse- 
ly, aluminum is resistant to many 
acids but suffers attack in strongly 
alkaline environments. 

Approximately 95% of all corrosion 
problems with rm. esium stem 


from galvanic corrosion. This type 
of corrosion is caused by differ- 
ences in the electrical potential of 
dissimilar metals coupled together 
and immersed in an electrolyte. By 
understanding the source of corro- 
sion currents, metals and their en- 
vironments can be controlled so as 
to minimize or eliminate these 
sources. Techniques of joining mag- 
nesium to other metals have been 
developed which effectively over- 
come the conditions causing gal- 
vanic corrosion. 





NIKE GROUND GUIDANCE—Large magnesium 
assemblies are easily and effectively protected 
by standard finishing methods. 





The corrosion behavior of metals 
is as much an inherent character- 
istic of materials as tensile strength, 
elongation and other physical prop- 
erties. The laws of corrosion are 
well understood. Thus they can— 
and should be—taken into full con- 
sideration in any design analysis of 
a product or part. With this concept 





RYAN FIREBEE, with 75% of it's exterior 


lehct, tad 


surface gnesium, has w rep 
dunkings in the ocean with no adverse effects. 
The reason—Ryan applied the proper protec- 
tive measures. 





in mind, almost any corrosion prob- 
lem can be “designed out” from the 
beginning when working with mag- 
nesium. 

Whenever the corrosion character- 
istics of magnesium are acknowl- 
edged, and preventative measures 
are incorporated into designs, mag- 
nesium gives outstanding perform- 
ance in service. Proof of this state- 
ment is evident by the growing use 
of magnesium alloys for such ap- 
plications as: aircraft skins, wheels 
and engines; missile frames, fins and 
skins; radar antennas; military ve- 
hicle platforms and wheels; chain 
saws, hand trucks and dock boards. 


TO Alu YOU IN APPLYING the correct design and proper protective meas- 
ures for magnesium, write for your free copy of “MAGNESIUM FINISH- 
ING". Either contact your nearest Dow Sales Office or write to THE DOW 


CHEMICAL COMPANY, Midland, Michigan, Department 1483X1-5. 
THE DOW CHEMICAL COMPANY, Midland, Michigan <> 














EDITORIAL 





Killian’s White House Role 


(The responsibilities and scope of the office of the special 
assistant to the President for science and technology have remained 
obscure since the post was created in the post-Sputnik fall of 
1957 when Dr. James R. Killian, then president of the Massachu- 
setts Institute of Technology, was summoned to Washington. Dr. 
Killian last week made his most comprehensive report to date on 
the workings of his office and of the Science Advisory Committee, 
which he chairmans. Because of the importance of his post and 
the need for a better understanding of the concepts under which 
it is directed, Aviation Week is reprinting below significant extracts 
of Dr, Killian’s speech at the annual meeting of the American 
Assn. for Advancement of Science. ) 

. Let me . . . describe the organization and work 
of the President’s Science Advisory Committee since 
it was reconstituted at the White House level and since 
the appointment of the special assistant to the Presi- 
dent for science and technology. 

The Committee is concerned broadly in making scien- 
tific advice and analysis available where they are needed 
in the formulation of national policy. It is also con- 
cerned with the effect of national policies on the nation’s 
scientific and engineering activities. 

There has been apparently a misconception abroad 
that my office and the Science Advisory Committee have 
operating responsibilities. We do not. We have no 
operational responsibility, for example, for the develop- 
ment of missiles or satellites. We have, of course, made 
intensive studies of various aspects of our missile and 
space programs for the information and use of the 
President. Neither do we have any responsibility to 
decide policy. My function and that of the Committee 
is to provide answers to questions raised by the Presi- 
dent, to undertake assignments for him of an advisory 
kind, to mobilize the best scientific advice in the coun- 
try, and make recommendations to him in regard to 
ways by which United States science and technology can 
be advanced, especially in regard to ways by which they 
can be advanced by the federal government and on how 
they can best serve the nation’s security and welfare. 
This advisory service, the President has indicated, is 
available also to members of the Cabinet. . . . 

One of the principal functions of the Science Advisory 
Committee is to provide a communications center for 
science in the federal government and thus to facilitate 
intercommunication among various scientific activities 
within government and between the civilian scientific 
community and the government. It is important to 
note that the President of the National Academy of 
Sciences is ex-officio a member of the Committee and 
that the outgoing President of ICSU (International 
Council of Scientific Unions) has also been a mem- 
ber. The director of the National Science Founda- 
tion and the Science Adviser of the State Department 
sit with the Committee, and the director of research and 
engineering of the Department of Defense and the chair- 
man of the Defense Science Board are members. War- 
ren Weaver once observed that “What science needs is 
not a lot of planning, but a lot of convenient communi 
cation, so that controls may arise naturally from feed- 
beck”. s 

The eighteen members of the Committee are repre- 
sentative of those fields of science and technology cur- 


rently important to the government. With the exception 
of certain ex-officio members the regular members of 
the Committee have limited terms and thus the mem 
bership on the Committee rotates. Rotation of mem 
bers will bring to the Committee different points of 
view and fields of science not hitherto represented. It 
will also help the Committee to avoid ever becoming 
inbred in its point of view. 

In carrying on its work for the President, the Science 
Advisory Committee is organized into a group of panels 
which include both regular Committee members and 
other engineers and scientists selected from outside the 
ranks of the Committee. Some of these panels have 
standing responsibilities; others are called together for 
ad hoc assignments. This panel structure has been a 
marked characteristic of the work of the Committee, and 
the intensive studies made possible by the individual 
panels have enabled us to tackle problems which could 
not be effectively undertaken by the Committee itself 
with its limited membership. The panels are respon 
sible to the Science Advisory Committee, but they draw 
into our councils a wider range of scientific experience 
and expert advice than can be provided by a single 
committee. The Committee also serves as a board of 
consultants to me as special assistant to the President 
This relationship is highly important. One man should 
not try to represent science or to provide expert advice 
in a variety of fields. I draw upon the full range of 
advice and experience of the Science Advisory Com 
mittee and its panels. The Committee has the pre 
rogative, when it chooses, to report directly to the 
President. As special assistant I also have, in addition 
to the Advisory Committee and its panels, special con 
sultants, task forces, and staff. At the present time 
the Science Advisory Committee and my office have 
about 75 scientists and engineers serving part time. 

It is important to note that the special assistant for 
science and technology is invited to sit in on meetings 
of the National Security Council and the Cabinet and 
when appropriate or requested, to present the views and 
findings of the Science Advisory Committee. The Presi 
dent has thus created a mechanism to bring objective 
scientific and engineering advice to the top levels of 
government in a manner that reaches across all agencies 
and departments and yet can serve each of them 

In creating this new post and in reconstituting the 
Science Advisory Committee, widening its scope and 
associating it with the White House, the President has 
given special recognition to the fact that science and 


technology, apart from their use in solving specific 
problems, have a direct and creative impact on the 


formulation of public policy. The reconstitution of 
the Committee and the establishment of my office have 
stimulated an extraordinary array of requests within 
government to make scientific advice available. ‘The 
problem has been to avoid being overwhelmed by the 
many requests for advisory services while at the same 
time trying to respond helpfully and promptly whenever 
a need exists. The President's Committee has encouraged 
the strengthening and full use of each department and 
agency's own advisory groups. 


One of GPL’s ground speed and 
drift angle measuring equipments, 
AN/APN-81, provides basic input in- 
formation to computers which tell Air 


‘Force WB-50s exactly where they are 


every flight second. 

GPL auto-navigators give an instan- 
taneous and continuous display: 
Ground Speed and Drift Angle; Wind 
Speed and Direction; Longitude and 
Latitude; Shortest Course-To-Destina- 
tion; Steering Signal To Pilot (or auto- 
pilat). 


The systems were developed for the 
Air Force (WADC). They are the re- 
sult of an achievement comparable in 
magnitude to the breaking of the sound 
barrier: GPL’s harnessing of the Dop- 
pler-effect to air navigation. 

The benefits of these GPL systems 
extend to every area of flight. Their vast 
potential has just begun to be explored, 


round speed 
drift angle 


ANY TIME, ANYWHERE, ANY WEATHER 





One look and the pilot KNOWS. At a glance, he 
reads actual ground speed and drift angle, displayed 
on his flight panel — automatically, accurately, and 
continuously. 

How? Through the famous RADAN* family of 
self-contained GPL Doppler auto-navigators, recently 
released for civilian use. 

For civilian aircraft, RADAN systems mean pin- 
point navigation, reliability, savings in precious time 
and fuel, a priceless margin of safety. In its wide and 
growing applications for the military, RADAN pro- 
vides all these, and continuous velocity data as well. 
*Trademark 
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GPL systems have behind them many millions of 
operational miles in transcontinental, oceanic and 
polar flight. RADAN systems herald a new era of 
faster, safer, more economical civilian flight. 

RADAN is ready and available now to everyone. 








GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville, N. Y. 


to Personnel Manager 





WHO'S WHERE 





In the Front Office 


Dr. Mervin J. Kelly, board chairman, Bell 
Telephone Laboratories, Inc., New York, 
N. Y. Dr. James B. Fisk succeeds Dr. Kelly 
as president; Estill I. Green succeeds Dr. 
Fisk as executive vice president. 

John O. Crowley, vice president-project 
management, Grand Central Rocket Co., 
Redlands, Calif. H. L. Thackwell, Jr., senior 
vice president formerly in charge of project 
management, has been assigned to organize 
a new division for advanced planning on 
outer space flight vehicles. 

L. L. Dodge, vice president-administra- 
tion, and C, C, Dybvig, vice president-sales, 
Dana Corp., Toledo, Ohio 


Honors and Elections 


William Littlewood, vice president-equip- 
ment research for American Airlines, has 
been elected president of the Institute of 
the Aeronautical Sciences for 1959, succeed- 
ing Edward C. Wells, vice president-general 
manager of Boeing Airplane Co.’s Systems 
Management Office. Newly elected IAS 
vice presidents are: Clifford C. Furnas, 
chancellor of the University of Buffalo; 
Clarence L. Johnson, vice president-research 
and development of Lockheed Aircraft 
Corp.; I. Nevin Palley, vice president-engi- 
neering of Temco Aircraft Corp.; Raymond 
C. Sebold, vice president-engineering of 
Convair. Jerome Lederer, director of Flight 
Safety Foundation, was elected treasurer 

Sam Norris, president and board chair- 
man of the Nuclear Corporation of America, 
Inc., has been appointed consultant to the 
Director of the Electronics Division of the 
Business and Defense Services Administra- 
tion, U. S. Department of Commerce. 

Brig. Gen. Benjamin S. Kelsey (USAF, 
ret.), has been namtd chairman of an Ad 
Hoc Advisory Panel to the Department of 
the Army on aviation research and develop- 
ment matters. 

At the Honors Night Dinner of the 
American Astronautical Society, the So 
ciety’s Flight Achievement Award was 
posthumously awarded to Capt. Iven C. 
Kincheloe. 

Dr. Wellington H. Loh, Chance Vought 
staff engineer for the assistant chief engi- 
neer-technical, has been selected by The 
National Science Foundation as recipient of 
a senior post doctoral fellow award. 


Changes 


John M. Pearce, manager of Electronics 
Requirements, a newly created corporate 
ofice of The Martin Co., Baltimore, Md 

Capt. Wendell W. Suydam (USN, ret.), 
assistant purchasing manager, Hamilton 
Standard Division of United Aircraft Corp., 
Windsor Locks, Conn. 

C. Robert Gates, director of product 
planning, Northrop Division, Northrop Air- 
craft, Inc., Hawthorne, Calif. 

Robert M. Hayflick, head-preliminary de- 
sign section, Kearfott Company, Inc., Clif- 
ton, N. J. 
(Continued on page 95) 
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INDUSTRY OBSERVER 


© North American Aviation Inc. has won the National Aeronautics and 
Space Administration competition for solid-propellant transport (boost) 
vehicles for initial research at Wallops Island, Va., on full-scale model 
capsules in connection with NASA's project Mercury manned satellite 
program (AW Dec. 15, p. 26). Contract for seven vehicles—six boost units 
and one type-approved vehicle—will run approximately $800,000. 


> Boeing Airplane Co. design in Air Force’s Dyna-Soar orbital bomber 
competition utilizes a two-stage solid propellant booster system 35 ft. in 
diameter with rocket clusters in each stage. Wingspan of the final aerody- 
namic vehicle is 35 ft. Vertical stabilizer is used on each wing tip. Wing 
features sharp-sweep delta configuration. Structural proposal calls for com- 
bined use of cooling fluid in tubes bonded to external skin, a layer of 
insulation, then a primary, heavy load carrying substructure, 


P Air Force decision is expected shortly on the choice of a contractor to 
develop a Mach 3 drone to be used as a target by North American F-108 
interceptors. Bidders include the Firestone Missile Division, United Air- 
craft, Northrop’s Radioplane Division and a team consisting of Sperry 
Gyroscope Co. and Grumman Aircraft. Sperry and Grumman also are 
expected to bid as a team in a new Army target drone competition. 


P Allegany Ballistic Laboratory is developing a lightweight second stage 
rocket for Navy's Polaris fleet ballistic missile using plastic motor casing 
and nozzles and a high energy solid propellant fuel. Weight saving aspect 
of this development makes it competitive with the Aerojet second stage now 
scheduled for the Polaris. 


> General Electric Company's Aircraft Gas Turbine Division is exploring 
the possibility of obtaining an Avro CF-105 twin-jet, all-weather fighter 
airframe for use as a flying test bed for its J93 turbojet engines following 
the failure of negotiations with Air Force to get a Convair B-58 for this 
purpose. Development versions of the CF-105 have been flying with the 
Pratt & Whitney J75 and are scheduled soon to begin flight tests with a 
twin Orenda Iroquois turbojet installation. 


> Companies associated with Boeing Airplane Co. in its proposal for an 
Air Force early warning and control aircraft include Thompson-Ramo- 
Wooldridge Inc., electronics, and Litton Industries, display equipment. 


© Convair’s San Diego division has formed a new missile predesign group 
that will project weapons for possible Air Force, Army and Navy application 
New group functions outside of Convair’s Astronautics Division 


> Some of the ground and flight test phases of the Air Force-Martin Titan 
ICBM are being telescoped to accelerate initial firings of the missile. By- 
passed phases will be fed into the test program at a later date for a complete 
wringout. 


> German Air Force version of the Lockheed F-104 interceptor will have 
a more sophisticated fire control system than that of the USAF version. 
North American Aviation’s Autonetics Division will supply the major 
portion of this avionics gear. 


> Launching space for engines with thrusts considerably higher than the 
currently planned 1-1,500,000 Ib. has been reserved at Air Force Missile 
Test Center's Cape Canaveral, Fla., launching complex. Space also has 
been set aside for the 1-1,500,000 Ib. thrust vehicles. 


> Forty-inch telescope placed in a satellite orbiting at 500 mi. probably could 
define objects on earth of less than two ft. in size. A 200-in. telescope orbit- 
ing at about 22,000 mi. could define objects of 17 ft. in diameter. Such sys 
tems are being considered both for astronomical observation of the universe 
and for possible missile attack warning systems. 

















Barden Precision SR3SSX8 bearings as used in a synchro transmitter/receiver. 


BARDEM functional testing assures precision performance 


The SmoothRator, an electronic 
performance tester, was developed 
by Barden to check vibration as a 
measure of overall functional quality. 
A standard quality contro! instru- 
ment at Barden, the SmoothRator 
is also used by many leading com- 
ponent and systems manufacturers. 


SPECIFY BARDEN PRECISION BALL BEARINGS FOR: 


Precision-built synchros require small, uni- 
form air gaps and consistently low torque to 
provide accurate response to a generated 
signal. 


Barden Precision low torque bearings assure 
the required air gap by close control of radial 
play and concentricity. The SR3SSX8 has an 
extra large O.D. which eliminates the need 
for end caps, increasing air gan accuracy and 
reducing synchro complexity and cost. 


From research and design, through quality 
controlled production, functional testing and 
application engineering each Barden Precision 
bearing is planned for performance. Barden 
Precision means not only dimensional ac- 


curacy but performance to match the de- 
mands of the application. 


Barden Precision bearings must pass rigid 
functional tests on the SmoothRator, the 
Torkintegrator and other Barden-developed 
or standard test devices. This functional test- 
ing is your assurance of consistent precision 
performance. 


Your product needs Barden Precision if it 
has critical requirements for accuracy, torque, 
vibration, temperature or high speed. For less 
difficult applications, Barden predictable per- 
formance can cut your rejection rates and 
teardown costs. 


THE IBAARDENM corrorarion 


47 East Franklin Street, Danbury, Connecticut 
Western office: 3850 Wilshire Boulevard, Los Angeles 5, California 


INSTRUMENTS © AIRCRAFT ACCESSORIES © COMPUTERS AND RECORDERS * MACHINE TOOL AND TEXTILE SPINDLES © OTHER PRECISION APPLICATIONS 











Traffic Headaches 


Civil Aeronautics Administration, in being absorbed 
by the Federal Aviation Agency last week (see page 30), 
brought with it a steadily increasing air traffic problem 
that continued to overtax existing aviation facilities. New 
records in civil air operations were established during 
CAA’s 20th and final year that emphasized the need 
for an accelerated program in air traffic control and air 
navigation by the federal Aviation Agency during 1959. 

Landings and takeoffs during the vear, exclusive of 
military operations, reached a new high of 26.7 million, 
and fix postings jumped 17% to 35 million. Instrument 
flight rule en route operations climbed 23% and IFR 
departures rose 12% during the year. Meanwhile, the 
number of scheduled airline aircraft in operation de- 
clined 1%, although the total number of U.S. active air- 
craft rose 8%. 

In an effort to cope with the increasing traffic, CAA 
last year purchased over $77 million worth of new equip- 
ment and established three positive control transconti- 
nental airways. Radar installations were increased from 
45 airport surveillance radars and four long-range radars 
to 47 ASRs and 19 long-range radars. 


Small Business Contracts 


Small firms received at least $14 billion—or over a 
third—of the total of $40 billion in military procurement 
during the past two fiscal years, Department of Defense 
reported last week. 

Here’s the breakdown given by the Department: 
¢ Small firms received $3.73 billion in prime contract 
awards in Fiscal 1958 as compared with $3.78 billion in 
Fiscal 1957. 
eA total of 286 prime contractors reported $3.24 bil 
lion in subcontracts to small firms in Fiscal 1958. In 
Fiscal 1957, 298 prime contractors reported $3.56 billion 
in subcontracts to small firms. 


Military Property 


The three military services have spent a total $26.9 
billion in real property—$20.7 billion in the continental 
U.S. and $6.2 billion overseas, an inventory survey by 
House Government Operations Committee shows. Air 
Force has the biggest total investment ($9.5 billion) 
and the biggest overseas investment in territories and 
friendly countries ($3.4 billion). 


Government Ethics 


Over 50 measures relating to the ethics of government 
employes and outsiders dealing with the government 
were presented in the last session of Congress, indicating 
a growing interest in the subject, according to a study 
by the staff of the House Judiciary Committee. Two 
proposals to monitor the ethics were rejected by the 
staff as “unduly onerous and expensive in comparison to 
the benefits . . . expected to follow.” Thev were: com- 
pulsory disclosure of income and financial interests of all 
public employes and mandatory preclearance by the 
agency or department head of all outside employment. 

Congress, however, was urged to establish a uniform 
government-wide code of ethics, which would: 
¢ Permanently ban any ex-employe or retired military of- 
ficers from participating in (or in the preparation of) 
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any contract or other proceeding with the government 
if he acquired information on the subject matter during 
his government service. 

e Ban, for two years, any ex-employe from participating 
in any matter whatsoever involving the agency with 
which he was formerly employed. 

© Prohibit those dealing with the government “from 
making gifts to, discussing future employment of, or be 
coming unduly involved socially with officers or employes 
who transact government business with them; fromm per- 
suading government officials and employes to divulge 
confidential information; from unethically emploving 
former officers or employes as representatives, and from 
making ex parte representations to agency members or 
employes regarding the issues in contested cases that 
have been assigned for hearing.” 


Trained Manpower Shortage 


President’s Committee on Scientists and Engineers 
recommended to President Eisenhower last week that he 
take the “responsibility for coordinating and stimulating 
the nation’s efforts in the development and utilization 
of highly trained manpower.” The committee pointed 
out that the U.S. is in serious danger of running short 
of trained manpower during the 1960s. It also stressed 
that the Soviet program to produce competent engineer- 
ing and scientific personnel is growing and has become 
the backbone of their effort to achieve technical supre- 
macy. Conversely, in the U.S., freshman enrollment 
in engineering colleges dropped 13% in 1958. One of 
the physical sciences that is receiving little consideration 
from today’s students is metallurgy. Eight metallurgists 
were graduated in this country in 1957. This group is 
differentiated from metallurgical engineers, .of which 
there were 577 graduates during the year, because the 
education of a metallurgist is orentated more towards a 
career in basic research. 


Siesta Seat Battle 


Trans World Airlines’ siesta sleeper seat service re- 
mains a competitive bone of contention with United 
Airlines. Ordered by the Civil Aeronautics Board to 
either drop the service or increase the fare charged by 
20% by Dec. 10, (AW Dec. 1, p. 37), TWA has coun 
tered by asking the Board for a reconsideration and sta‘ 
of its November rejection, arguing that a change of 
sleeper seat configuration from 20 to 26 seats makes the 
CAB order no longer applicable. United contends that 
TWA is engaging in “delaying tactics” and further 
claims that its competitor not only failed to observe the 
Dec. 10 cutoff date but waited until Dec. 16 to file for 
reconsideration following a complaint from the CAB 


Defective Parts 


In a last move before being absorbed by the Federal 
Aviation Agency, Civil Aeronautics Administration pro 
posed regulations to tighten control of imports and us¢ 
of foreign-made aircraft parts. In the past, CAA has often 
found defective parts in the U.S. not made in a country 
having a bilateral agreement with this country. Safet 
standards used in the manufacture of such parts by 
bilateral agreement countries generally are of a higher 
caliber, and CAA wants imported parts labeled with the 
country of origin. —Washington sta 
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MANNED SPACE research laboratory (top left), designed by Lockheed Missile Systems 
Division scientists was discussed at American Astronautical Society meeting (see p. 19) 
Drawing shows laboratory orbiting earth at 500 mi. altitude. Powered by a nuclear source 
shielded at the end of a boom, the laboratory could operate for 10 years. At top right is the 
laboratory's re-entry craft to ferry personnel. Space station booster (left) would use 1.16 
million Ib. thrust first stage engine, four 25,000 Ib. thrust jets. Second stage would use 
hydrogen-fluorine engine; re-entry vehicle (at top) carries four hydrazine-fluorine engines. 


CYLINDRICAL space vehicle, designated “astrotug” carries personnel who assemble space 


laboratory components. 








Space Technology 





Van Allen Defines Space Radiation Belts 


Two distinct bands found by Pioneer III, Iowa scien- 
tist tells American Astronautical Society. 


Washington—Existence of two dis- 
tinct belts of intense radiation around 
the earth with a relatively low-level 
radiation buffer between is one of the 
important discoveries revealed by 
Army’s recent Pioneer III lunar probe, 
Dr. James Van Allen reported at the 
fifth annual meeting of the American 
Astronautical Society here last week. 

This suggests that a human could 
safely orbit in a lightly shielded satel- 
lite at altitudes of around 6,000 mi., 
between the two belts, Van Allen indi- 
cated. 

The first radiation belt extends from 
approximately 1,400 to 3,400 mi. alti- 
tude at low (near-equatorial) geo-mag- 
netic latitudes, while the second is at an 
altitude of 8,000 to 12,000 mi. and ex- 
tends around to higher latitudes—per- 
haps 50 to 60 deg. 

Maximum radiation intensity ap- 
pears to be the same for both belts, 
Van Allen reported. Peak count of 
25,600 per second from two Geiger 
counters is equivalent to radiation im 
tensity of 10 roentgens per hour if 
radiation consists primarily of electrons 
or about 100 roentgens per hour if 
protons. Peak intensity occurs at alti- 
tude of about 2.400 mi. in first belt, 
at around 10,000 mi. in second. 


Buffer Zone 


Minimum intensity in the buffer 
zone, which occurs at around 6,000 
mi., is approximately 0.3 roentgen per 
hour if radiation consists of electrons. 
This is equivalent to maximum safe 
weekly dosage recommended by Atomic 
Energy Commission. 

At an altitude of around 25,000 mi., 
radiation intensity has fallen off to 
about one-thousandth its peak value, 
and beyond 36,000 mi. appears to re 
main constant at one ten-thousandth 
the peak value, Dr. Van Allen said. 

This suggests that strength of earth’s 
magnetic field diminishes rapidly be 
vond an altitude of approximately 18,- 
500 mi. from the earth’s surface, mak 
ing it too weak to trap particles 
emanating from the sun or other 
sources. 

Pioneer III data confirms specula- 
tion advanced several months ago by 
Carl Mcllwain, one of Van Allen’s 
associates at State University of Iowa, 
that radiation consisted of two belts 
instead of one as originally believed 
(AW Nov. 3, p. 28). New data, which 
gives the most complete and authori- 
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tative profile of radiation intensity yet 
obtained, also appears to explain dis- 
crepancies in the data obtained from 
several previous space probes and satel- 
lite experiments. Pioneer III provided 
almost continuous measurements out 
to its 63,580 mi. apogee and back to 
within 2,000 mi. of the earth, provid- 
ing ideal double-check data from the 
same instrumentation. 


More Probes Needed 


Result of Pioneer III probe has 
whetted scientists’ desire to determine 
whether radiation consists primarily of 
electrons, protons, alpha particles or 
other types of radiation. This will re- 
quire several space probe experiments 
using special scintillation counters which 
can sort one type particle from another 

Van Allen praised the performance 
of the Pioneer III telemetering svstem 
developed by Jet Propulsion Laboratory, 
the two Geiger counters manufactured 
by Anton Electronic Laboratories and 
the ground tracking stations at Gold- 
stone Lake, Calif., and at Mavaguez, 
Puerto Rico. 

The society’s Space Flight Award 
was presented to Van Allen by Dr. 
Hugh L. Dryden, deputy administrator 
of National Aeronautics and Space Ad 
ministration. Both were made fellows 
of the society, which has grown in the 
past year from a membership of 410 
to 850 scientists and engineers. Cor- 
porate membership has doubled, from 
four to eight. The meeting was held 
in conjunction with the 125th annual 
meeting of the American Association 
for the Advancement of Science. 


Pickering Report 

Dr. William H. Pickering, director of 
NASA’s Jet Propulsion Laboratory, gave 
other new details on Pioneer III's flight 
He reported the apogee as 63,580 mi. 
instead of the 66,6 1+ mi reported 
initially (AW Dec. 15, >. 28). 

De-spin mechanism, \ hich was to 
slow the satellite’s rotation # 400 to 
6 rpm., failed to operate, /ickering 
said, although the timer that was to 
trigger it did function, arming the 
memory circuit in the optical sensing 
device 

The sensing experiment was to have 
been a test for a trigger device that 
could activate a television camera in 
future probes, but Pickering gave no 
indication of its success other than to 
say the memory circuit was armed. 


Median temperature maintained by 
the black and white paint overlay on 
the gold-covered satellite was 37C over 
most of the flight. Goal was to keep 
the temperature within 10-50C, Picker 
ing said. 

Pioneer III was not expected to come 
closer than seven degrees to the Puerto 
Rico station’s horizon. When the 
probe’s incorrect trajectory carried it 


to within 2.3 deg., Pickering said, 


.“there were some anxious moments” 


because the station had a designed 
beam width of approximately plus or 
minus four degrees—a compromise be 
tween the effective range of the svstem 
and the angular position above the 
horizon. The 2.3 deg. position came as 
the probe was passing through “th 
most interesting part of the Van Allen 
radiation belt,” but the station was able 
to receive continuously 

Its ability to track to its design thres 
hold of 50,000 mi. has been proved, 
but ability of Goldstone to track to 
500,000 mi. still must be tested. 

'wo dozen technical papers 
presented at the AAS meeting, plus a 
dozen by American Physiological Society 
members, whose program was cospon 


sored by AAS. 


Orbiting Laboratory 


Research laboratory that would orbit 
at 500 naut. mi. or more and carry a 
crew of 10 scientists (p. 18) was pro 
posed by two authors from Lockheed 
Missile Systems Division in a paper 
supported by a detailed, 155-page engi 
neering study to which 14 others had 
contributed. Size of the study would 
have been several times that except for 
securitv and editorial considerations 

The Lockheed scientists, Saunders 
B. Kramer and Richard A. Byers, be 
lieve the statien would be feasible at 
the state of the art anticipated within 
10 vears. Thev claim a number of ad 
vantages over most previous space sta- 
tion desig: s. Details include: 

@ Staticn would be a 400-ton wheel as- 
semb om cylindrical compartment, 
prefabricated on the ground. Cylinders 
would have automatic coupling devices 
and air locks at each end and would be 
20 ft. long by 10 ft. in diameter. 

© Use of multi-manned, “astrotugs”—or 
space “switch engines”—plus prefabri 
cation eliminates the need to construct 
the station in space in the skyscraper 
manner suggested in many other pro- 
posals. First few sections would be 
guided into close proximity by ground 
control before the first astrotug went 
aloft to pull the sections together, 

e Astrotug would support two or three 


were 
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men for seven days. Each cylindrical 
compartment also would have some de- 
gree of self-sufficiency. This eliminate: 
even the requirement for space suits 
and provides the natural environment 
needed for productive work, the authors 
said. 

© Boosters for the compartments and 
for re-entry vehicles would use a 
“plugged nozzle” first stage engine of 
1.16-million Ib. thrust, similar to one 
being developed by General Electric 
Co, and would be recoverable through 
use of four jet engines. Upper two 
stages would use high energy propel- 
lants. 

Length would be 1,820 ft. 

e Initial crew would be an astronomer, 
two physicists, a chemist-photographer, 
a biologist, two electronic engineers, 
a metallurgist-machinist and two phy- 
sicians. 

Technique for using an earth satel- 
lite for terrestial navigation was pro- 
posed in a paper by Robert Etcheverry, 
Richard Brooks and Jack Russell of 
the Naval Ordnance Test Station, 
China Lake, Calif. The method em- 
ploys a combination of celestial navi- 
gation and distance-measuring equip- 
ment techniques but requires no opti- 
cal measurements. 

The method assumes that the orbital 
position of a navigation satellite can 
be predicted to an accuracy of within 
one mile at any instant in time, pro- 


viding terrestial vehicle position fixing 


accurate to within one mile. Satellite 
would be equipped with small radar 
transponder similar to that used in 
ground DMET stations on civil air- 
ways while ships and aircraft would be 
equipped with an interrogator similar 
to present airborne DMET sets. ‘Time 
iequired for a vehicle signal to reach 
the satellite and its reply to come back 
would be used to determine slant- 
range distance to the satellite. 

By making two such slant-range 
measurements, separated by a_ short 
interval of time, two circular lines of 
position are obtained which intersect 
at two points—as in celestial navigation. 
Vehicle could use a directional an- 
tenna to determine which one repre- 
sents its own terrestial position. 

Navigation satellite, which appcars 
well within the existing state of the art, 
should weigh no more than 30 to 100 
lb., measure two to three feet in di- 
«meter, the NOTS scientists concluded, 

A high definition television camera, 
especially designed for a reconnaissance 
satellite, has been developed by Radio 
Corp. of America’s Astro-Electronic 
Products Division, RCA scientists te- 
ported. A miniature television camera 
is designed to take “still” pictures, 
store the image until it can be trans- 
mitted to earth via low-powered nar- 
row-band radio transmitter. 

Operational and environmental de- 
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mands of the satellite require major 
cliange in design of videcon tube used, 
compared to earth-based _ television 
caineras. Tube can be exposed to image 
for only a few milliseconds if picture 
smearing is to be avoided. This re- 
quires use of photoconductive material 
with higher sensitivity. In order to 
transmit picture over narrow-band, low- 
power transmitter requires drastically 
reduced videcon scan rate, which tends 
to reduce the picture contrast unless 
special corrective techniques are em- 
ploved. 

RCA’s satellite T'V camera and as- 
sociated circuitry are completely trans- 


istorized and can operate unattended 
under variations of light and image 
motion despite initial exposure to 
stresses of rocket launching, company 
scientists said. 

Possibility of using infrared tech- 
niques to scan the earth’s horizon in 
order to establish vertical reference for 
space vehicle re-entry control was sug 
gested by E. J. McCartney of Sperry 
Gyroscope Co. Use of earth’s horizon 
could provide a vertical reference which 
is completely unaffected by vehicle 
motions. Use of infrared scanner makes 
technique usable in daytime or night- 
time, McCartney pointed out. 


Soviet ICBM Plans Discussed 


Washington—Report that the Rus- 
sians have developed an_ 8,700-mi. 
ballistic missile (AW Dec. 15, p. 25) 
has prompted speculation that the 
Soviets are attempting to outflank the 
coverage of the costly Ballistic Missile 
Early Warning System (BMEWS) 
the U.S. is now constructing in Alaska 
and Greenland (AW July 25, p. 19). 

A spokesman for Radio Corp. of 
America, BMEWS prime contractor, 
savs that the radar coverage will not 
be outflanked if the new ICBMS are 
launched from the USSR or its Euro- 
pean satellites but could be outflanked 
if the missiles are fired from other 
parts of the world. 

The 8,700-mi. figure quoted by Sen. 
Hubert H. Humphrey (D.-Minn.) fol- 
lowing his interview with Soviet 
Premicr Khrushchev (AW Dec. 15, p. 
25) is not by itself significant unless 
corresponding pavload size for this 
range is also specified since payload 
can be traded off for range. 

Assuming that the new missile can 
carry a thermonuclear warhead over 
the 8,700-mi. distance, the ICBM 
would allow the Soviets to disperse 
missile bases southward into ‘Turke- 
stan and Southern Siberia, possibly 
even Tibet, bevond the reach of cur- 
rent U.S. ballistic missiles. 

This would be within the range of 
Strategic Air Command bombers op- 
erating from Middle Eastern air bases. 
But the Russians may believe that the 
U.S. will be forced to abandon these 
bases under Arab nationalist pressure. 

However, moving Russian ICBM 
bases into southern pertins of the 
country would bring chem _ into 
closer range for Polaris-type missiles 
launched from U.S. submarines in 
the Arabian Sea and Bay of Bengal. 

Some observers believe that the 
8,700-mi. ICBM development was 
not originally intended to have this 
range but was begun at a time when 
thermonuclear warheads were  con- 
siderably larger and heavier. When 
warhead size and weight reduction be- 


came feasible, development was con- 
tinued to provide increased tactical 
flexibility and a more powerful launch- 
ing vehicle for space probes. 

The Russian ICBM could be used 
at shorter ranges with more powerful 
or multiple warheads. Or it might be 
lobbed in at low altitudes on a less 
efficient trajectory in order to take 
adyantage of the earth’s curvature to 
delay detection by BMEWS radars 
(At a range of 3,000 mi., the earth’s 
curvature prevents radar from seeing 
targets below an altitude of ‘approxi- 
mately 1,100 mi.) Low-altitude trajec- 
tory makes an ICBM nose cone a 
more difficult target to shoot down 
but also makes it less accurate. 


Russia Calls for Push 
In Lightplane Field 


Moscow—Russia is calling on its top 
designers to put the USSR ahead of 
the West and Czechoslovakia in build- 
ing high-performance light-plancs. 

At present, the Soviet press asserts, 
single-engine Russian aircraft such as 
the Yak-11, Yak-12, Yak-18 and An-2 
are good enough for training, air taxi 
and feeder service, agricultural and 
other work, “but they can’t set any 
world records. Other planes must be 
built for this purpose.” 

A. S. Yakovlev is said to be the only 
important Soviet designer to show much 
interest in high-performance _ light- 
planes. He has developed the Yak-ISA 
and Yak-18P. The Russian Air Force 
newspaper Sovietskaya Aviatsiva wants 
designers A. N. Tupolev, S. V. Tyushin, 
A. I. Mikoyan, and O. K. Antonov to 
lend a hand. 

Most needed, Sovietskaya Aviatsiva 
says, are planes weighing between 1,100 
6,600 Ib., with a ceiling of 32,810-39.- 
372 ft.; a 3,105-3,726 mi. range and a 
speed of around 310 mph. 

It also suggested that an amphibian 
patterned after the Soviet Shavrov Sh-2 
be built for civilian and sports use. 
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President Approves Proposal 
For Federal Council for Science 


By Ford Eastman 


Washington—President Eisenhower 
last week approved recommendations for 
a new Federal Council for Science and 
lechnology to promote closer cooper- 
ation among agencies participating in 
the nation’s scientific programs and 
ordered that a directive be prepared to 
implement its creation. 

Establishment of the council was 
recommended by the President’s Science 
Advisory Committee headed by Dr. 
James R. Killian, Jr., chairman and 
special assistant to the President for 
science and technology, after a year- 
long study of the government's role in 
scientific research and development. 

In his report to the President, Killian 
said the increased importance of science 
is imposing new requirements on the 
government to move forward on the 
broadest possible front. Research pro- 
grams, he said, demand a more balanced 
division of effort among the various 
categories of research and development 
and greater stability and continuity. 

Killian added that consideration must 
also be given to the capital requirements 
associated with expanded scientific ac- 
tivity in order to support and exploit 
new research opportunities and to im- 
prove, and sometimes invent, the tools 
of science themselves. 

He said the government, by properly 
relating science to its slimaniiinn ace 
tivities, improving the management of 
its own research programs and devising 
means for supporting research in private 
institutions, can more effectively employ 
science and technology to solve today’s 
specific problems. By doing this, he 
said, the government also can provide 
continued leadership on a wide scientific 
front in the years ahead. 

The Science Advisory Committee said 
the special assistant to the President 
for science, a position held by Killian, 
should serve as chairman of the council. 

Membership of the council would be 
composed of heads or top officials of 
any government department or agency 
with substantial responsibilities in 
science and technology. A suggested 
initial membership included the director 
of the National Science Foundation; 
commissioner of the Atomic Energy 
Commission; administrator of the Na- 
tional Aeronautics and Space Adminis- 
tration; Defense Department director 
of Research and Engineering, and re- 
presentatives of the Departments of 
Health, Education and Welfare, Inter- 
ior, Commerce and Agriculture. 

Other departments and agencies with 
smaller research and development budg- 
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ets should be represented when matters 
of concern to them are discussed, Killian 
said. He said a science advisor from the 
Budget Bureau and Secretary of State 
should attend as observers. 

Functions of the council, 
said, should be to: 

e Consider the impact of government 
research and development policies and 
programs on non-governmental pro- 
grams and institutions. 

e Consider problems and developments 
in the fields of science and technology 
affecting more than one department or 
agency and recommend steps necessary 
to promote more effective ietuben and 
administration of the federal program. 
@ Strengthen the government program 
by promoting effective utilization of 
overnment resources and by promoting 
fall cooperation among government 
agencies in program development. 

e Consider and recommend measures 
for implementation of policy decisions 
affecting administration and conduct of 
the federal program. 

Other recommendations made _ by 
Killian for the creation of a broad sci- 
ence and technology program included: 
@ Strengthening government |laborato- 
ries. Each department or agency with 


Killian 


scattered scientific and technical inter- 
ests should designate a representative 
to provide unity and understanding at 
the policy level and to serve as repre- 
sentative to the new council. 

¢ Government-sponsored research in 
non-government institutions. The com 
mittee estimated that funds spent by 
federal agencies in private institutions 
will rise from the present 59 to 66% 
by 1962. It added that the government 
has a serious responsibility not to divert 
these institutions from their own 
unique functions and missions which 
it termed vital to American hfe and 
culture. The committee called for a 
continuation of the project system of 
grants and contracts but said additional 
methods are needed in order to mect 
the full range of scientific opportunities, 
e Capital requirements for science. 
Thoughtful and careful planning should 
be given the capital needs of science 
by both private and public sponsors of 
research. Lack of instruments and 
facilities is beginning to handicap the 
national scientific effort. 

e Private support of research. Corpora 
tions and private foundations should be 
encouraged to contribute to the support 
of scientific research in academic insti 
tutions. Due to increased government 
support, there has been a hesitancy on 
the part of corporations and founda 
tions to do so. 

e Support of research by state and mu- 
nicipal governments. 


Navy Arcon Designed for Upper Air Research 


Navy Arcon high altitude sounding rocket is undergoing tests at National Aeronautics 
and Space Administration station at Wallop’s Island, Va. New rocket, developed by Atlantic 
Research Corp., Alexandria, Va., will be used by Naval Research Laboratory to study upper 
atmosphere; Navy Bureau of Ordnance also will use Arcon tor tests on vibration forces 
on solid propellant rockets. Arcon is designed to carry a 40 Ib. payload to about 60 mi 
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York Named Defense Director 
Of Research and Engineering 


By Evert Clark 


Washington—Dr. Herbert F. York, 
37, last week left his post as chief 
scientist of Defense Department’s Ad- 
vanced Research Projects Agency to 
become the department's first Director 
of Research and Engineering. This 
office, created under the recent De- 
fense Reorganization Act, will: 

e Absorb both the office of Assistant 
Secretary of Defense for Research and 
Engineering, last held by Dr. Paul D. 
Foote, and the office of Director of 
Guided Missiles, now held by William 
Holaday. 

e Supervise all research and engineer- 
ing in the military services and in 
ARPA. 

e Direct some centralized research pro- 
grams, although York said he does not 
intend to create “a vast centralized 
organization to take over what the 
services are doing.” The services will 
continue to operate very much as they 
have in the past, he said. 

e Serve as the chief scientific advisory 
group to Defense Secretary Neil McEl- 
roy. 

Both establishment of the office 
and the choice of York to fill it raise 
questions about the future of ARPA, 
created by the Administration chiefly 
as an answer to the criticisms of U.S. 
missile and space progress that followed 
the launching of Russia’s first Sputnik. 

Although the Administration placed 
considerable emphasis on the im- 





Herbert F. York 


Washington—Before he became chief 
scientist of the Advanced Research Proj- 
ects Agency last April, Dr. Herbert F. 
York, new Defense Department director 
of Research and Engineering, was director 
of the Livermore Laboratory, which the 
University of California’s Radiation Labo- 
ratory operates for the Atomic Energy 
Commission. He was named a member 
of the President’s Science Advisory Com- 
mittee on Nov, 30, 1957. At the time of 
his appointment to ARPA, York also was 
a member of the Army Scientific Advisory 
Panel and the Ballistic Missiles Advisory 
Committee. He is a former member of 
the Air Force Scientific Advisory Board. 
Dr. York is a physicist. He holds Bache- 
lor of Arts and Master of Science degrees 
from the University of Rochester and a 
Doctorate of Philosophy from the Uni- 
versity of California. He has served as 
assistant professor and associate professor 
of physics at California. Dr. York is 
married and has three children. 
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portance of a research coordinator in 
its reorganization arguments before the 
last Congress, it failed in its long search 
for a qualified scientist from private 
life to fill the job. 

Fact that York was appointed only 
after the outside search failed is not 
considered by Pentagon observers to be 
a reflection on his ability. On the con- 
trary, most observers feel that his de- 
parture removes the keystone from the 
ARPA structure. 

York was ARPA’s chief. scientist, 
advising ARPA Director Roy Johnson 
and directing technical work. He also 
headed the Advanced Research Projects 
Division of the Institute for Defense 
Analysis. IDA is a private corporation 
of universities, created in 1956 chiefly 
to provide research talent on contract 
to the government at salaries higher 
than the civil service structure allows 
government to pay directly. IDA’s ad- 
vanced research division was ARPA’s 
device for hiring this sort of talent. 


Pay Cut for York 


York himself took a pay cut from 
his ARPA-IDA salary, estimated at 
$37,000 to $40,000, to his new salary 
of $22,000 a year—equal to that of the 
service secretaries. He said his new 
office “very well might” make use of 
the IDA technique to acquire the talent 
it will need. 

Asked about ARPA’s future in a press 
conference held immediately after he 
took office, York recalled Deputy De- 
fense Secretary Donald Quarles’ recent 
statement that ARPA “is a permanent 
agency within the Defense Department, 
and will continue.” 

Asked repeatedly throughout the con- 
ference why ARPA needed to continue 
if his own office was to supervise and 
coordinate all defense research, York 
gave these answers: 

e ARPA “will act in a way similar to 
the services’ research and development” 
units. 

e ARPA, “as in the case of the services, 
will continue to operate research and 
development problems under the gen- 
eral supervision of our office.” But 
ARPA Director Johnson continues to 
report directly to Secretary McElroy 

e ARPA “will do specific programs 
which the Secretary of Defense assigns 
to it,” while York's office will “super- 
vise all research and development in 
the department.” 

e ARPA is an ageney within the De- 
partment of Defense superstructure as 
distinct from the three services and 
“it or something identical would have 
to exist to carry out the programs that 


are to be” assigned to ARPA. York 
said it is “not just a name, but an 
agency and people who have familiarity 
with the programs” they have been 
directing. 

Asked if his office couldn’t do the 
same job ARPA is now doing, York 
said: “I suppose some similar arrange- 
ment could be made . . . but at least 
for now ARPA remains . . . It is always 
possible that these things will be 
a. They will be resolved as we 
go along.” 

e “At the present time, only ARPA (of 
all the defense agencies) can execute 
programs in space.” This is done 
through the services. 

© He expects no conflict with ARPA. 


Office Staff 


York expects his office to absorb the 
personnel formerly under Dr. Foote— 
162 civilians and 60 military—and “the 
bulk” of the 30 civilians and eight mili- 
tary men formerly under Holaday. As 


for retaining Holaday himself, York said“ 


“T don’t know. I hope to talk to him 
shortly.” Holaday recently was named 
chairman of the Civilian-Military Liai- 
son Committee for the National Aero- 
nautics and Space Council. ARPA 
emplovs 30 civilians, seven military men. 

His office eventually will be “probably 
somewhat bigger than” Foote and Hola- 
dav’s offices, York said. His chief deputy 
will be John C. Macauley, now deputy 
in the office Foote held. 

Functions of the Guided Missiles 
Office will be taken over gradually 
enough to ensure no interruption of 
missile programs, York said. 

First budget which York will super 
vise will be one which he had no part 
in making. It will include not only 
work to be done by the services, but 
that in ARPA and other Office 
Secretary of Defense accounts, and will 
include some authority to transfer funds 
between accounts. 

York was asked when he expected to 
be “completely organized.” 

“I never expect to be completely 
organized,” he said: “Continual change 
is the order of the dav... We will 
change as we go. We don’t ever 
expect to be static.” 





B-58 Orders 


Washington—Air Force is purchasing 
36 Convair B-58 supersonic bombers 
with Fiscal 1959 funds and reportedly 
plans to order another 40 during Fiscal 
1960. 

The Fiscal 1959 order, for which a 
letter contract has been let, brings the 
total of B-58s ordered thus far to 66. 
Air Force originally had planned to order 
more than 40 B-58s with Fiscal 1959 
funds. However, design changes and ris- 
ing costs cut the order to 36. 
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Aviation Week artist’s conception shows proposed Mach 2-plus VTOI 
fighter designed by Bell Aircraft Corp. under limited Air Force-Navy 


. ° 7 
Drawing Visualizes USAF-Navy sponsorship. Designated the D-188A, aircraft is scheduled to go into 


mockup this year. Powerplants are eight 2,000-Ib.-thrust General Electric 


° J85 turbojets—two on each wing tip, two in the center fuselage and two 
Be D-] 8A VTOL Jet Fig ter in the tail section. All eight can rotate from vertical to horizontal and 





vice versa for transition flight phases. 
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Contracting Changes Planned in Congress 


By Katherine Johnsen 


Washington — Defense Department 
contracting policy will be a major issue 
in the new Congress which opens this 
week, 

The first attempt in 12 years will be 
made to rewrite and update military pro- 
curement law. Sen. Leverett Saltonstall 
(R.-Mass.) will promptly introduce leg- 
islation giving legal recognition to con- 
tract by negotiation (see page 25). 

Over 90% of the dollar volume of 
defense business is by negotiation. Yet, 
the 1947 Armed Services Procurement 
Act recognizes competitive advertised 
bid contracting as the standard. Nego- 
tiated contracts have to be justified by 
one of the 17 “exceptions” permitted. 

Lined up in favor of the general ob- 
jectives of the Saltonstall measure en- 
couraging incentive type and weapon 
system type contracting are Sen. Lyn- 
don Johnson (D.-Tex.), Senate majority 
leader; the Department of Defense and 
the three military services; Aircraft In- 
dustries Assn., and numerous other in- 
dustry representatives. 

Strong opposition will come from 
small business. A substantial bloc of 
congressmen, skeptical of contract by 
negotiation, are expected to insist on at- 
taching strings to the bill, including a 
strict set of rules on allowable costs 
(AW Oct. 27, p. 33). 

These three issues will be considered 
separately from the Saltonstall measure: 
© Renegotiation. Hearings on continua- 
tion of the law due to expire next Dec. 
31 probably will start in February be- 
fore the House Ways and Means Com- 
mittee. Aircraft manufacturers are ex- 
pected to be successful in obtaining one 
change in the law: right to appeal re- 
negotiation decisions by the U.S. Tax 
Court to the U.S. Court of Appeals. 
Tax Court has upheld Renegotiation 
Board determinations of excessive profits 
in the majority of cases. Another major 
change Aircraft Industries Assn. will 
urge—that profits earned under in- 
centive contracts be exempted from 
renegotiation—is more controversial. 
© Contractor Indemnification. This leg- 
islation would authorize Department of 
Defense to indemnify contractors and 
subcontractors engaged in hazardous 
work up to $500 million for a single 
catastrophe, and will probably be en- 
acted. The President is expected to re- 
quest it. 
¢ Patent Rights. American Patent Law 
Assn.—with strong backing from the 
Aircraft Industries Assn., will try to 
obtain patent rights for the inventor 
working under contracts from the Na- 
tional Aeronautics and Space Adminis- 
tration. The Patent rights now go to 
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the government. The outcome of the 
issue will depend in large measure upon 
the membership of the Senate and 
House space committees. A new perma- 
nent committee will be named in the 
House, and the Senate committee, com- 
posed last year of the chairmen and 
ranking minority members of other 
Senate committees, will be reorganized. 

On Fiscal 1960 budgets for civil and 
military aviation, the pattern is ex- 
pected to be the same as that of the 
past few years; the Democratic Con- 
gress will vote more funds than the 
Administration requests but less than 
that originally asked by the individual 
agencies. The Administration can 
utilize—or ignore as it has in the past— 
the added funds. Congress, however, 
is expected to take a stronger role than 
ever before in deciding where defense 
funds are to go. 

House Appropriations Subcommittee 
on the Armed Services has compiled a 
comprehensive staff study on missile 
and advanced weapons reliability on 
which to base its decisions. Rep. 
George Mahon (D.-Tex.), subcommittee 
chairman, has complained that Defense 
Department has spread missile funds 
too thinly over too many programs. 

Commenting on “all this air clutter 
with missiles and manned airplanes and 
rockets,” Mahon has complained that 
“decisions appear to rest to a large 
extent upon whether a particular muis- 
sile can be made to operate, with in- 
sufficient attention being devoted to 
evaluating the need for a particular 
weapon as part of the over-all defense 
plan.” 

Key senators say that these programs 
will be subjected to particularly close 
scrutiny; Army's Nike Hercules and 
USAF’s Bomarc interceptor missile sys- 
tems, short-range interceptors, aircraft 
carriers, and intermediate-range missiles. 
Congress is expected to welcome push 
for an acceleration of the shift in em- 
phasis from intermediate to inter- 
continental missiles. 

On the other hand, there is much 
criticism in Congress charging that the 
Administration has moved too slowly, 
largely for fiscal reasons, on these proj- 
ects: Navy's Polaris fleet ballistic mis- 
sile; Air Force’s Minuteman multi-pur- 

ose ballistic missile; USAF’s Hound 
Dog gnissile for the B-52G bomber; 


atomic powered aircraft, and the Pluto 


ramjet and Rover atomic powered 
rocket programs. 

First order of civil aviation business 
will be legislation increasing federal 
— aid from $63 million to $100 
million a year (AW Sept. 15, p. 28). 
If necessary, Congress is expected to 
override a presidential veto. 


Membership on the two committees 
with jurisdiction over civil aviation will 
be substantially changed: 

@ Senate Commerce. Four Republicans 
were defeated—John Bricker (Ohio), 
Charles Potter (Mich.), William Pur- 
tell (Conn.), Frederick Payne (Maine). 
They will be replaced by two Republi- 
cans and two Democrats. The com- 
mittee composition will be 10 Demo- 
crats and five Republicans. 

e House Commerce. The four top 
Republicans resigned or were defeated 
~—Charles Wolverton (N. J.), Joseph 
O’Hara (Minn.), Robert Hale (Maine), 
John Heselton (Mass.). This advances 
Rep. John Bennett (Mich.) to ranking 
Republican member. 

Here’s the outlook on 
aviation matters: 

e Transportation Investigation. Senate 
Commerce Committee will move for- 
ward with a comprehensive study of 
the entire transportation field, with 
emphasis on a comparison of the 
policies of the federal government 
toward the different segments. Sen. 
George Smathers (D.-Fla.), a com- 
mittee member, also has urged special 
investigations of the economic position 
of airlines and the need for new airline 
labor legislation—the airlines were 
placed under the Railway Labor Act 
in 1926. 

e Taxes. Increase of the aviation gas 
tax—now two cents a gallon—probably 
will be injected into congressional con- 
sideration of the President's request 
for an increase in the general fuel tax 
from three to four-and-one-half cents. 
Sen. Smathers will renew his drive for 
repeal of the 10% passenger trans- 
portation tax early in the session. He 
has the support of the majority of 
Senate Commerce committeemen. 

e Airmail Postage Rate. This will be 
considered in connection with the 
President’s request for an increase in 
the regular first-class mail rate from four 
to five cents an ounce. 

eCAB_ Ethics. House Legislative 
Oversight Subcommittee headed by 
Rep. Oren Harris (D.-Ark.) will recom- 
mend legislation setting ethical stand- 
ards and penalities for members of 
Civil Aeronautics Board—and other 
regulatory agencies—and industry repre- 
sentatives dealing with the Board. 

e Military Air Transport Service. House 
and Senate Appropriations Committees 
—and probably others—will review 
MATS operations under a provision 
written into budget legislation last 
year requiring that $80 million be ear- 
marked for purchase of commercial 
airline services. Airlines are dissatisfied, 
claiming MATS has considered this 
figure as a “ceiling” instead of a “floor.” 


other civil 
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Brazil’s Felix | Rocket to Carry Cat Passenger 


Brazilian Army hopes to fire a cat into the ionosphere and bring it back alive sometime early this month, according to Col. Santos Lege, 
director of the Army Technical School at Rio de Janeiro. The rocket, “Felix I,” a modified French Nord SS-10 anti-tank missile weighing 
770 Ib. (left), will be launched vertically to a planned altitude of approximately 112 mi. It probably will be fired from the Army’s launch 


ing base at Marambaia, south of Rio de Janeiro. Maximum velocity is estimated at 4,470 mph. 


A uniform pressure cabin for the cat 


(right) will be equipped with a short-wave transmitter. Electrodes will be placed on the cat's head to measure its cerebral sensitivity 
during the trip. The cabin is scheduled to be recovered by means of parachutes. The parachute automatically opens by radio control 


AIA Endorses Saltonstall Bill 


Washington—Representatives of De- 
partment of Defense, the three military 
services and the Aircraft Industries Assn 
have endorsed the major provisions of 
comprehensive procurement legislation 
proposed by Sen. Leverett Saltonstall 
(R.-Mass.) (AW Aug. 18, p. 26). 

Suggested changes were primarily to 
make the more workable and 
fiexible to administer, less mandatory 

The legislation, introduced in the 
closing days of Congress last summer, 


measur©re 


provides 

¢ Competitive negotiation would be. en 
couraged to the same extent that con- 
tract by formal advertised bid is now, 
with consideration being given to “qual- 
ity” as well as price. AIA’s representa- 
tive suggested that “suitability” also 
should be considered. 

e Performance specifications would re- 
place the elaborate detailed specifica- 
tions now required for even minor weap- 
ons. Defense and AIA representatives 
suggested that the matter be left dis- 
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cretionary to suit individual cases. 

e Fixed price or incentive type con- 
tracts would be the rule—unless another 
type contract were specifically author- 
ized by the ageucy head. AIA repre 
sentative wanted the type further de- 
tailed since Defense now has a wide 
variety of fixed and incentive contracts 
¢ Decentralization of military supervi- 
sion of research and development con- 
tracts would be encouraged and con- 
tractors would pay for “advisory engi 
neering services’ detailed to a specihc 
project for the purpose of eliminating 


the numerous layers of review and ap- 


proval now required. Both AIA and 
Defense representatives opposed reim 
bursement by the contractor 

e Weapon system procurement concept 
would be expanded to all major mili- 
tary “operational systems.” Since “op 
erational systems” is virtually impossible 
to define, there was genera] agreement 
by Defense and AIA representatives and 
Saltonstall’s staff that use of the concept 


should be discretionary. The net result 
would be a provision which would 
simply give system procure 
ment legal status 

AIA has proposed climination of two 
highly controversial provisions included 
in last summer's version of Saltonstall 
bill—renegotiation 24) and small 
business 

In the small business provision, Salt 
onstall’s measure require prim¢ 
contractors to give “‘preferential’’ treat 
ment “‘to increase the participation ot 
small business concerns” in defense pro 
curement. AIA, U.S. Chamber of Com 
meree and other industry organizations 
are vigorously opposed to this. It would 


Mw Capon 


(sec p 


would 


require prime ¢ mtractors to assume th« 
obligations toward small business now 
assumed by Defense Department—such 
contract for subcon 
exclusively for 


as reviewing each 
tract 
hirms 
Failure to safeguard small busine 
interests will mean strong opposition to 
the Saltonstall measure by the influen 
tial House Senate Small Business 
commiuttees 


“set-a-sides’ small 


and 





Bureau of Aeronautics Schedules 
Avionics Division Reorganization 


By Philip J. Klass 


Washington— Major reorganization of 
Navy’s Bureau of Aeronautics Avionics 
Division providing a structure that is 
subdivided according to types of warfare 
rather than by types of avionic equip- 
ment as in the past is expected to go 
into effect this month. 

Reorganization, which has been un- 
der study for a year, is expected to aid 
in the coordination and integration of 
diverse avionic hardware that goes into 
modern Navy and aircraft missiles. It 
also reveals growing BuAer emphasis 
upon anti-submarine warfare. 

The new structure will be the first 
major effort to provide an integrated or- 
ganization for the variety of BuAer and 
Jureau of Ordnance branches that were 
merged two years ago to form the Avi- 
onics Division (AW Oct. 1, 1956, p. 
27). Aircraft instruments and flight con- 
trol subsequently were transferred into 
the Avionics Division from BuAer’s Air- 
borne Equipment Division. 

New organization structure integrates 
the former weapon system project en- 
gineering group with the avionic 
equipment development groups (weapon 
system delivery, fire control support and 
weapon support systems). Three new 


“warfare groups” and one supporting 
group, and men expected to head them, 
are: 

¢ Anti-submarine warfare: Capt. H. D. 
Helfrich, director. 

e Air defense: Cmdr. L. 
director. 

e Combat air (attack aircraft): 
R. J. Schneider, director. 

© Support systems: Cmdr. I’. L. 
ner, director. 

Director of each of the three warfare 
groups is responsible for development, 
application and integration of practi- 
cally all of the avionic subsystems and 
equipment required for aircraft and/or 
missiles employed in his assigned arca. 
Problems which formerly had to go to 
the director of the Avionics Division 
for resolution can now be resolved more 
quickly one level down, according to 
a BuAer spokesman. 

Each of the three warfare 
contains a Systems Branch, consisting 
of project officers who act as “one-man 
WSPO’s” to integrate all the avionic 
equipment used on a specific aircraft 
or missile. These men, usually Navy 
or Marine Corps officers, serve as the 
single point of contact on avionic mat- 
ters for project officers in BuAer’s Air- 
craft or Guided Missile Divisions 


M. Madden, 
Cmdr. 
Faulk- 


groups 


X-15 Model Tested in Hypersonic Tunnel 


High speed and altitude test is made on a 1/16 in. scale model of North American X-15 
research aircraft for USAF Air Research and Development Command at Arnold Engineer- 
ing Development Center’s hypersonic tunnel. Technician for Aro, Inc., which operates 
the tunnel, observes the model to check pressure probes attached near the canopy. 
Data on temperatures and aerodynamic loads are obtained. 
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Each of the three warfare groups also 
contains two other “component 
branches” responsible for development 
of specific avionic equipment and/or 
techniques required for their respective 
areas. 

Some of these equipments and tech 
niques—for example, communications, 
navigation and identification—have ap 
plication to more than one type of war 
tare. The individual component branch 
is assigned to that particular warfare 
group where its equipment is most im 
portant and basic, but it also develops 
similar equipment for the two other 
warfare groups. 

For example, navigation equipment 
is required aboard all types of aircraft, 
but the problem is most crucial to the 
mission of Navy's attack aircraft. For 
this reason, the Navigation & Control 
Branch is assigned to the Combat Air 
Group. Similarly, Communications & 
Identification Branch is assigned to the 
Air Defense Group because this is onc 
of the most pressing problems for inter- 
ceptor aircraft. 

The Air Defense group also contains 
the Air-to-Air Control Branch responsi- 
ble for intercept radars, computers, 
autopilots and air-to-air missile guidance 
and target seekers. The Electronic 
Countermeasures Branch is assigned to 
Combat Air Group. 

Che Anti-Submarine Warfare Group 
includes an Underwater Search, Detec 
tion and Classification Branch, whose 
rcsponsibilities include magnetic acrial 
detection equipment and air-dropped or 
air-dipped sonar gear. The weapons 
Branch of ASW Group includes special- 
ists in nuclear warheads, anti-sub weap 
ons, bomb racks and related hardware. 

lhe Support Systems Group includes 
the '. echnical Analvsis Branch, a new 
section being established to analvze 
mathematics and physics of new equip 
ment and techniques proposed by con 
tractors. Three other branches include 
Instruments, Technical Support (test 
equipment, specifications, value engi 
neering, etc.) and Support (non-combat 
Aircraft. 

\ BuAer spokesman emphasizes that 
avionic manufacturers, in most in 
stances will be doing business with the 
same people as in the past, although 
thev may be located in different rooms 
in line with new organization structure 
For example, the old Fire Control 
Branch has been split into two sections 
One, concerned with air-to-air (inter 
cept) systems will be part of Air De 
fense Group, while the other, involved 
with air-to-surface (bombing) systems 
is assigned to Combat Air Group. 

With the new organization structure, 
BuAer believes that Avionics Division 
can better handle its increased work 
load and be more flexible in shifting 
manpower as emphasis shifts from ait 
craft to missiles or vice versa. 
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SATELLITE-TRACKING antenna above is one of a chain in USSR. 


Soviets Detail Tracking Network 


Washington—Earlier reluctance of 
Russian scientists to admit the exist- 
ence of an electronic satellite track- 
ing network has ended with the state 
ment by the president of its Academy 
of Sciences, Alexander Nesmeyanov, 
that the ground stations are “equipped 
with radio technical and optical instru- 
ments.” 

First admission that electronic track- 
ing is used came in an unsigned Pravda 
irticle, reported by Aviation WEEK 
(AW Dec. 15, p. 48). The article 
simply mentioned the number of elec- 
tronic observations made of three Sput- 
niks without first stating that a network 
existed. Scientists at last summer's 
IGY meeting in Moscow refused to 


discuss this type of electronic tracking. 
Nesmeyanov, writing in the magazine 
USSR, said stations in the tracking net- 
work “are continuously being refined 
and today comprise a complicated sys- 
tem of automatically functioning de- 
vices that gather, record and analyze 
highly accurate and predictive data.” 
Nesmeyanov said that Sputnik ITI: 
@ Carried “several thousand” transis- 
tors of various types. Programmer that 
controlled operations of the measuring 
instruments was “made up entirely of 
transistor elements.” 
e Produced audible radio signals at a 
distance of 6,000 mi. and more. 
¢ Maintained temperature of its instru- 
ment compartment at between 60-70F. 





Nesmeyanov. 





Soviets Announce Space Plans 


Washington—Soviet Union will launch a number of satellites before it attempts 
to put a man into orbit, according to Academy of Sciences’ President Alexander 


Nesmeyanov’s statement directly opposes widely printed speculation that Russia 
had not launched a satellite in the seven and a half months since Sputnik III or 
fired rockets toward the moon because its scientists were concentrating on a manned 
satellite as the next step in the Soviet space program. 

While Nesmeyanov called a manned Sputnik “the next of the major projects 
of the space age” and said it is “very much on the working agenda of space engineers, 
space biologists and space medical researchers,” he added that “a great deal of 
exploratory work will need to be done before the first man is launched into space.” 

Less dramatic but “more immediate,” Nesmeyanov said, are “the launching of 
wholly or partially recoverable satellites, the development of oriented satellites for 
many kinds of experiments which cannot be carried on under terrestrial conditions, 
and the design of ‘eternal’ satellites that will circle the earth at high altitudes and 
will have a practically unlimited life span.’ 
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Third attempt to fire a full-scale 
Navy-Lockheed Polaris fleet ballistic 
missile test vehicle from Cape Cana- 
veral, Fla., failed last week when the 
missile deviated from course shortly 
after second stage separation and was 
destroyed by the range safety officer. 
Later USAF’s twenty-fourth Thor firing 
ended in a destruct. 


Official designation for USAF’’s 
Northrop T-38 jet trainer will be Talon, 
selected from about 5,000 entries in Ait 
Training Command. First Lt. Larry C 
Hewitt, Craig AFB, Ala., submitted the 
winning name. Twin-engined Talon 
T-38 now is in production at Northrop 
Division of Northrop Aircraft at Haw 
thorne, Calif. 


Rohr Aircraft Corp. will seck addi 
tional funds for working capital and 
to retire short term bank loans through 
an offering of 300,000 shares of common 
stock directly to the public. This rep 
resents about $7 million at last week's 
market price. Based on current profits, 
the additional shares would drop Rohr's 
per share earnings last year of $4.25 
about a dollar lower. Including this 
issue and allowing for full conversion 
of an outstanding debenture issue, 
Rohr’s outstanding shares would rise 
from just below 1,000,000 now to 
slightly over 1,500,000. 


Armstrong Siddeley Viper turbojet 
engine is under consideration by India’s 
Defense Ministry for production in that 
country under license. Armstrong Sid 
deley negotiating team recently in 
spected Hindustan Aircraft Works at 
Bangalore to study manufacturing possi 
bilities. Engine would be used to power 
Indian Air Force jet trainers. 


Japanese Defense Agency will pur 
chase 14 Allison ]33 turbojet engines at 
$40,455 each for use in Japanese Air 
Force Lockheed T-33 jet trainers. The 
government also has ordered $300,000 
worth of parts for Lockheed P2V-7 
anti-submarine warfare plane overhaul 
and repair at Shin Meiwa Aircraft Co 
plant. The T-3 
tured by Kawasaki 


being manufac 


Aircraft Co 


+ 
“398 are 


First Britannia 253 turboprop trans 
port, designed as Royal Air Force troop 
carrier, has made its maiden flight from 
Short Brothers & MHarland’s Belfast, 
Northern Ireland, airfield. RAF has or 
dered 20 Britannia 253s, which can be 
converted to either freighters or air am 
bulances. Aircraft can carry 115 troops 
is powered by Bristol Proteus 255 
engines, producing 4,445 eshp. with 
water injection 
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Economists Predict New Traffic Growth 


Upswing in airline business after 15-month lull 
forecast on basis of general economy outlook. 


By L. L. Doty 


Washington—A decided upswing in 
airline business and a return to normal 
growth patterns after a 15-month traf- 
fie recession is now being forecast for 
1959 by trunkline economists. 

These optimistic views, in marked 
contrast to the general cutlook through- 
out 1958, are based upon an anticipated 
improvement in the general economy in 
1959 and a stimulation of passenger 
traffic through use of jet equipment. 

Most economists are now predicting 
a steady, although satnostonelie rise in 
general business activities that will make 
1959 a record year and push the total 
output of goods and services well be- 
vond the $470 billion mark by the end 
of year. Before 1959 ends, U.S. sched- 
uled airlines will have a total of 78 
turbojet and 210 turboprop transports 
in service. 

Direct reaction of airline business to 
the general economy was confirmed last 
vear when revenue passenger miles 
plummeted from a historic 13-18% an- 
nual increase to less than an estimated 
2%. ‘This critical decline in passenger 
trafic brought a halt to the industry's 
growth pattern in 1958 for the first 
time since 1945 (AW Dec. 8, p. 26). 

Most airline specialists now feel that 
1958’s leveling-off condition will be re- 
versed by an upturn in the general 
economy. They look to a 12% increase 
in passenger revenue miles for the do- 
mestic trunkline industry and a 10% 
rise in gross revenues. 

A few airline officials are reluctant to 
give this rosy prediction a complete en- 
dorsement but they concede that the 
first six months of 1959 should see some 
improvement in the airline picture. Be- 
yond that, they refuse to make any pre- 
dictions for the year as a whole. 

However, both the optimistic group 
and the conservative element are fore- 
casting little or no improvement in the 
profit picture in 1959 for the domestic 
trunkline carriers. Expenses are ex- 
pected to continue to climb throughout 
1959 with labor costs leading the wav. 
Cost of converting from piston-engine 
equipment to turbine-powered equip- 
ment also will dig deeply into profits 

The profit squeeze, which first be- 
came evident in mid-1956, continued 
through 1958 when the 12 trunklines 
netted an estimated $30 million—sec- 
ond lowest profit recorded since 1949 
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Exact amount of profit the industry 
will realize this year hinges to a large 
degree upon the outcome of the Civil 
Acronautics Board’s Passenger Fare In- 
vestigation which should be concluded 
late this spring. As of now—at the 
present fare level and in view of a fore- 
casted 9% increase in expenses—profits 
tor 1959 are estimated at $37 million as 
compared with an estimated $30 million 
in 1958 and actual net earnings of $27 
million the previous vear, 

However, a rate boost could substan- 
tially revise this picture and put the air- 
line industry back into a more attractive 
position as far as returns on investment 
are concerned. 

Although the impact of jet transport 
service will not be felt fully until the 
latter part of 1959, most observers be- 
lieve initial services by American and 
National airlines will have the effect of 
generating larger volume of passenger 
trafie than that normally experienced. 

In this connection, Pan American 
World Airways reported an 18% gain 
in traffic during the last half of 1958 
over the last six months of 1957. Ac- 
cording to Pan American vice president 
Willis G. Lipscomb, the growth in 
transatlantic business was the result of 
improved business conditions and intro- 
duction of jet service. Ile added: 

“The stimulating effect of the jets 
can be judged from the fact that 
advance bookings during the pe- 
riod January through April, 1959, are 
two-and-a-half times those on the 





*Taxi Radar’ Order 


Washington—Airport surface detection 
equipments (ASDE) for 10 major ter- 
minals have been ordered from Airborne 
Instrument Laboratories by the Civil 
Aeronautics Administration. 

New “taxi radar’ will give control 
tower operators a continuous display of 
all surface traffic, including both aircraft 
and vehicles on runways and taxi strips 
Initial deliveries are slated to begin in 
18 months. The radars will be installed 
in the following cities: Boston, Chicago 
(O’Hare), Cleveland (Hopkins), Los An- 
geles, New York (Idlewild), Newark, San 
Francisco, Seattle-Tacoma, Washington 
National and Washington International 
(Chantilly). The 10 ASDEs will cost 
$1.8 million. 











books for a similar period a year ago.” 

Bright prospects < a trafic growth 
year are tempered somewhat by the 
current labor unrest which shows no 
sign of subsiding. During 1958, strikes 
grounded five airlines for a total of 207 
days. A flurry of similar strikes, which 
threaten to continue into the first 
quarter of 1959, could feasibly cause 
the airlines to report a slow start im 
recouping their normal traffic growth. 

Despite the sharp dip in the rate of 
trafic increase during 1958, the air- 
lines made a better » Gin than did 
cther intercity public transportation 
competitors. The gain of slightly less 
than 1% in passenger miles during the 
first half of year compares with a 17% 
drop reported by the railroads and a 
4.5% decline registered by bus lines. 

These facts have led a number of ob 
servers to conclude that the airline 
industry has not yet saturated its po- 
tential market and that the improved 
economic situation will accelerate the 
trend. During the year, a number of 
carriers can be expected to follow recom- 
mendations of Dr. Paul Cherington 
(AW Aug. 11, p. 28) that major sales 
cfforts should be directed toward the 
development of new traffic sources 

If successful, such campaigns could 
draw travelers away from the private 
automobile and lure “stay-at-homes” 
to air travel. 

On the _ international scene, Sir 
William P. Hildred, director general of 
the International Air Transport Assn., 
forecasts that the number of passengers 
that will be carried by the international 
scheduled airlines during 1959 will 
approach the 95 million mark com- 
pared with an estimated 89 million 
transported last year. 

This predicted 8.5% increase repre- 
sents a substantial improvement over 
the 4% increase reported in 1958 over 
the previous year—a decided drop from 
the 12% or more traffic increase pert- 
formed each year during the last 10 
years by the international carriers. 
Hildred attributed the 1958 decline to 
the economic depression but noted 

“International air trafic as such 
showed unusual buoyancy during 1955 
and proved to be less affected by last 
winter's unsettled economic and _politi- 
cal conditions that we had expected.” 
He added: 

“There is now every indication that 
the tide of air traffic has recovered its 
momentum after the slow-down in the 
rate of increase during the last 12 
months.” 
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Prototype Armstrong Whitworth Argosy 
turboprop freighter, shown at the company’s 
Baginton, England, plant, is under prepara- 
tion for its initial flight. Twin-boom trans- 
port is the first in a family based on the 
packet fuselage principle (AW Dec. 8, 
p. 93), which includes the AW 660 pressur- 
ized military transport and the AW 670 
Airbus, a short-haul type. Factory produc- 
tion schedule calls for 10 aircraft to be com- 
pleted by late this year. Armstrong Whit- 
worth also plans efforts to gain full U.S. and 
British certification by mid-1960. Aircraft is 
powered by four Rolls-Royce Dart 7/2 en- 
gines developing 2,100 eshp. Maximum 
payload with full reserves is 27,000 Ib. over 
300 mi. stage. 


First Flight 


bg 


Aeroflot Is Poised for ‘Greatest Leap’ 


Moscow—Russian civil aviation is 
poised for the “greatest leap forward in 
the history of world transportation,” 
according to Air Chief Marshal Pavel 
F’. Zhigarev, head of the state-owned air- 
line Aeroflot. 

Between 1959 and 1965, the USSR 
expects to show an average annual in- 
crease of 31% in airline passengers 
carried and 29% in ton-miles flown. 
This will permit attainment of Premier 
Khrushchev’s goal of expanding air 
travel “six-fold” during the seven-year 
period (AW Dec. 1, p. 63). 

Marshal Zhigarev predicts that by 
1964 the Soviet airline’s annual traffic 
gain in ton-miles will be equal to total 
ton-miles flown in 1958. “Such a 
growth rate,” he declared, “has never 
been known and never will be achieved 
by any type of transportation in any 
capitalist nation of the world, including 
the U. S.” 

Aeroflot’s greatest expansion plans 
were made known at a time when U. S. 
airline business appeared to be leveling 
off. Revenue passenger-miles flown by 
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scheduled American carriers in 1958 
rose only 1.8% over 1957, according to 
Air Transport Assn. estimates. U. S. air- 
line economists, however, are now fore- 
casting a new upswing in business dur 
ing 1959 (see page 28). 

Zhigarev said Aeroflot carried 59% 
more passengers during the first 10 
months of 1958 than in the same 1957 
period. Aeroflot releases no passenger 
mile or cargo ton mile totals and pub- 
licly deals only in percentages. 

During the past two years, 50-passen- 
ger twin-jet Tu-104s and 70-passenger 
Tu-104As have accounted for much of 
Aecroflot’s traffic gains 


Turboprop Gains 


Beginning in 1959, turboprop trans- 
ports will provide another major in- 
crease in capacity. 

Aeroflot is counting on the Ilyushin 
I-18 Moskva to become its turboprop 


workhorse. This 75-to-100 passenger 
plane has been in scheduled cargo serv- 
ice for several months. 

Also slated for introduction during 


1959 are the 84-passenger, four-turbo- 
prop Antonov An-10 Ukraina and the 
100-passenger An-10A. The 130-passen 
ger An-16 1s under development. 

Russia’s huge, four-turboprop, double 
decked Tupolev Tu-114 Rossiya trans- 
port—to be used in 120, 170 and 220 
passenger versions—and the 100-passen 
ger twin-jet Tu-104B will follow the 
Il-18 and An-10 into service 

In discussing Aeroflot’s new transports 
Zhigarev made no mention of the 100 
passenger four-jet Tupolev Tu-110 
This aircraft, first unveiled along with 
the I-18 in July, 1957, hasn’t been dis 
cussed in the Soviet press for many 
months 

The Aeroflot head said the current 
Seven-Year Plan also will be marked by 
a tremendous growth of short-haul helli- 
copter service in the USSR. Zhigarey 
disclosed that Russia’s second inter-city 
helicopter line is scheduled to begin 
operation early this year between the 
Black Sea resorts of Sochi and Adler. 

Aeroflot’s first scheduled helicopter 
route was. inaugurated last November 
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between the Crimean cities of Sim- 
feropol and Yalta. Ten-place single-rotor 
Mil Mi-4s are being used. 

Airport facilities, long neglected by 
the Russians, will receive unprecedented 
attention in the 1959-1965 period. As 
compared with 1952-1958, capital ex- 
penditures for airport construction and 
reconstruction will more than triple, ac- 
cording to Zhigarev. 

Major projects include new terminal 
buildings at Kiev, Baku and Ashkhabad 
and reconstruction of Moscow’s busy 
Vnukovo Airport. A total of 90 “trunk- 
line airports will be built or rebuilt in 
the next seven years, and the network 
of local fields will be “significantly ex- 
panded.” 


Modern Terminal for Kiev 

he new Kiev terminal, scheduled, 
for completion in 1961, will be the first 
in Russia to incorporate modern, west- 
ern-style architecture. It will contrast 
sharply with Aeroflot’s present unimagi- 
native and overcrowded airport build- 
ings. 

Zhigarev said the Kiev terminal w'!) 
provide maximum passenger comfort. 


Federal Aviation 


Its 1,588,500 cu. ft. of area will be 
eight times that of the present struc- 
ture. Features include a second-floor 
observation deck and a long, roofed 
loading concourse. 

Aeroflot also expects these develop- 
ments between now and the end of 
1965: 

e “Three-fold” increase in the number 
ot airports equipped for around-the- 
clock operations. 

e Addition of “tens of thousands of 
kilometers” of new routes. 

¢ Increase of “2.75 times” in labor pro- 
ductivity per ton-mile flown. 

©A 30-35% decrease in over-all air 
transportation costs. 

e Further reduction in passenger fares 
to a level approximating those of Soviet 
railroads. 

© Rate of gain in airline passenger traf- 
fic “considerably exceeding the rate of 
passenger growth for Russian railroad, 
highway and water transportation.” 

e “Two-fold increase in aerial spraying, 
1 50% gain in aerial photo activity and 
a ‘‘2.2-fold” increase in plane miles 
flown for special-purpose aviation as a 
whole. 


Agency Adopts 


Final Structure, Absorbs CAA 


Washington—The final organizational 
structure of the Federal Aviation 
Agency was adopted last week and per- 
sonnel, functions and funds of the Civil 
Aeronautics Administration were ab- 
sorbed by the new, all-powerful inde- 
pendent agency. 

At the same time, rule-making func- 
tions of the Civil Aeronautics Board’s 
Bureau of Safety also were transferred 
to the FAA. Although the agency was 
officially designated a member of the 
Air Coordinating Committee during 
the official integration of all civil gov- 
ernmental aviation groups, indications 
are strong that the ACC will soon be 
dropped as an active organization. 

James C. Pyle, former CAA ad- 
ministrator, was named by President 
Eisenhower last week as deputy to FAA 
administrator Elwood Quesada as first 
predicted by Aviation WeEeK last 
Aug. 25 (p. 34). Pyle has headed the 
20-year-old CAA for the past two-and- 
one-half years. 

Under the approved organization 
pattern, the FAA administrator will be 
assisted by five executive officers and 
three assistant administrators. Opera- 
tional functions of the agency will be 
liandled by four major bureaus, 

Alignment of executive offices: 

e Office of the General Counsel. Dag- 
gett H. Howard, former deputy gen- 
eral counsel of USAF, has been named 
to this position. 
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e Office of the Civil Surgeon. This new 
office was created by Quesada to cover 
the increasing role medicine is playing 
in the field of aviation. 
© Office of Legislative Liaison. John R. 
MacKenzie, former congressional liai- 
son chief for the Department of 
Health, Education and Welfare, has 
been named to head the FAA office. 
© Office of International Coordination. 
This office will handle all international 
activities and technical assistance pro- 
grams throughout the world now being 
conducted by the CAA. 

Administrative functions will be han- 
dled by three assistant administrative 





DC-7C Notes Covered 

American Airlines sale of 25 DC-7Cs 
to General Aircraft and Leasing Co. at 
a cost of approximately $915,000 each is 
being covered by 11 non-interest bearing 
notes guaranteed by General Dynamics 
Corp. 

First of the notes, which totals $22, 
875,000, matures on Feb. 1, and the final 
one is due in June, 1961. General Air- 
craft and Leasing Co., headed by Milton 
W. Armold, former Air Transport Assn. 
vice president, will sell or lease the air- 
craft as they are delivered. The 25 planes 
will be turned over to General Aircraft 
and Leasing over a seven-month period 
beginning Feb. 1. 











offices which constitute a special branch 
of the FAA and which report directly 
to the administrator. They are: 
e Assistant Administrator of Manage- 
ment Services. Alan L. Dean, formerly 
of the Bureau of the Budget, has been 
named to head this department which 
will be responsible for general services, 
accounting, management analysis and 
programs and budgets. 

e Assistant Administrator for Plans and 
Requirements. A new section in avia- 
tion agencies, this office will handle all 
forecasting of aviation needs. Functions 
will include aviation policy, economics, 
statistics, mobilization plans and radio 
frequency management. 

e Assistant Administrator of Personnel 
and Training. This office will handle 
functions pertaining to personnel, re- 
cruiting, classification and wages, se 
curity, training and school operations 
According to Quesada, the “specialized 
training demands of this agency will 
place greater demands than ever upon 
the Aeronautical Training Center at 
Oklahoma City.” 

Transfer of the main operating seg- 
ments of the CAA to FAA have been 
planned to prevent any interruption of 
essential services or functions in air 
trafic control, safety, installation of 
facilities and rule making. 

Airways Modernization Board 
transferred to FAA by presidential »r- 
der on Nov. 1 and was icdesignated the 
Bureau of Research and Development, 
one of the four operating bureaus in 
the new FAA establishment. ‘fechnical 
Development Center of !ndianapolis 
will be merged into the Research and 
Development Bureau as a functional 
part of the National Aviation Facili 
ties Experimentz! Center at Atlantic 
City, N. J. 


Major Bureaus 


Here are the four major bureaus con- 
stituting the operational branch of the 
Federal Aviation Agency. 

All bureaus report directly to the 
administrator. 
© Bureau of Research and Development 
will handle all operations analysis, sys 
tems analysis and systems experimenta 
tion. 

e Bureau of Flight Standards, which 
will be headed by former CAA deputy 
administrator William Davis, will be 
responsible for the development and 
enforcement of safety standards and 
regulations for aircraft and airmen. 
The department also will maintain cer- 
tification and registration records. 

e Bureau of Facilities will be respon- 
sible for the acquisition, installation 
and maintenance of all navigation and 
air trafic control equipment and for 
all matters dealing with airport aid and 
construction. 

e Bureau of Air Traffic Management, 


was 
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David D. Thomas, former chief of 
CAA’s office of air trafic control. The 
new FAA office will be charged with 
en route and terminal operations, com- 
munications, weather, airspace utiliza- 
tion and systems procedures. 

Approximately $365 million appro- 
priated for CAA operations and $102,- 
000 from CAB funds have been trans- 
ferred to the new agency. Personnel 
complement will initially total 28,000 
and eventually be expanded to 40,000 
— Of this total, 135 will be mili- 
tary personnel. 

Organization of FAA last week ad- 
vances the establishment of the agency 
by one year from the original target 
date of January, 1960, set by the Eward 
Curtis group in its recommendations 
to the President for aviation facilities. 


Supplemental Request 
Turned Down by CAB 


Washington—Civil Aeronautics Board 
last week emphasized its long-standing 
“hands off” policy in airline labor dis- 
putes when it denicd applications filed 
by several supplemental carriers request- 
ing expanded authority to aid in trans- 
porting excess trafic generated by 
strikebound airlines. 

Ruling on applications filed as early 
as Novy. 24 by the Independent Airlines 
Assn. plus Universal, United States 
Overseas and Miami Airlines, the Board 
said “that it is in the public interest 
to leave undisturbed the play of normal 
economic forces in a labor dispute” 
except where the public might be with- 
out the necessary facilities. 

In denying the requests, Board mem- 
bers dismissed portions concerning the 
Trans World Airlines strike since it has 
since been settled and said that the 
carriers failed to offer evidence that 
their services over the routes of strike- 
bound Eastern and American Airlines 
would be in the public interest since 
alternative scheduled air service is avail- 
able. 

“The Board has heretofore adopted,” 
the CAB said, “and here reaffirms, a 
policy of denying applications for sub- 
stitute air service where the asserted 
need therefore has resulted from a 
work-stoppage, except where it is dem- 
onstrated that the public would other- 
wise be without transportation facil- 
ities.” 

Eastern fought the applications, re- 
minding the board of its “hands off” 
policy and pointing out that any temp- 
orary lifting of the supplemental 
carriers’ present 10-trip-per-month re- 
striction might seriously injure Eastern’s 
atten pts to settle its strike. The trunk- 
line added that sufficient substitute air 
service was available to minimize public 
inconvenience. 
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No-Shows Plague Non-Siruck Lines 


By Glenn Garrison 


New York—Christmas holiday air 
trafic from this area felt the impact 
of American Airlines and Eastern Air 
Lines strikes, although most travelers 
who took a chance on getting airplane 
seats were accommodated by other 
carriers. 

Suspension of service by the two big 
airlines cut trafic movements at New 
York metropolitan airports by perhaps 
20% over all during the holiday period. 

National Airlines ran about 12 extra 
sections a day during the holiday peak, 
accommodating almost all its standby 
passengers. On Dec. 24, passenger total 
from New York was about 3,000, al 
most double last vear’s figure. 

National hired idled Eastern ticket 
counter and reservations personnel on 
a temporary basis to help out in the 
rush, adding about 80 persons to its 
normal complement. 

Many standby passengers found seats 
because of a magnified no-show prob 
lem: on Dec. 26, 434 persons failed 
to show for National flights from New 
York. Frantic travelers were making 
multiple bookings. 

National’s jet flights ran full during 
the holidays, accommodating some of 
the standbys. Airline has adjusted its 
Boeing 707-120 schedules to ease the 
tight ‘Utilization cvcle (AW Dec. 22, 
p. 39). Daily Miami-bound flights now 
depart at 9:25 a.m. and p.m. in 
stead of 9:25 a.m. and 1:55 p.m. No 
jet flights have been canceled. 

I'rans World Airlines added 18 extra 
from New York during the 
period Dec. 19 through Dec. 24, and 
had scheduled more than 100 extra 
flights over its U. S. system from Dec 
19 through Jan. 6. Both TWA and 
United Air Lines said thev were able 
to accommodate almost all passengers 
who wanted though not 
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sections 


seats, neces 


sarily on the flights they desired 

Northeast Airlines received a shot in 
the arm from the combination of holi 
day trafic volumes and shutdowns by 
the two major competitors over its 
routes. Northeast’s system load factor 
was running over 90% during the holi 
days, with an average 1,600 passengers 
daiiy out of New York. Three extra 
daily New York-Boston sections were 
added for the period. Airline encour 
aged standbys to try for accommod: 
tion, was able to take care of most of 
them. The regular inducement North 
east offers standby passengers is pay 
ment of their limousine fares to and 
from the airport if seats aren't found 

While the variety of factors such as 
weather and extra sections make it diff 
cult to statistically appraise the effect 
of the strike on normal holiday traffic 
here, movements at New York Inter 
national Airport provide one indication 
Idlewild’s tower controllers were han 
dling about 600 movements a day prior 
to the strikes. This total has dropped 
to about 500 a day, with the exception 
of the Dec. 24 peak, when the total 
was 625. 

New York’s Air Route Trafic Con 
trol Center estimates that the strikes 
cut the Instrument Flight Rules traffic 
which might have been expected in the 
region over the holidays by | 5-20% 

At LaGuardia Airport, controller: 
estimate that American normall, oper 
ates about 25% of air carrier flight 
and Eastern about 15%. Trafic move 
ments at LaGuardia have been declin 
ing in volume over the past year, and 
the strikes cut totals further 
l'otal LaGuardia movements in No 
vember, 1957, were 22,801; in Novem 
ber, 1958 with Eastern’s strike begin 
ning Nov. 24 the total was 19,744 
The December, 1957, total was 22. 349 
up to Dec. 26, 1958, the total wa 
16.585 


even 





changes. 


proposal. 





Break Possible in Eastern 


New York—Possible break in the Eastern Air Lines-Flight Engineers International 
Assn. dispute which has kept the carrier grounded since Nov. 24 appeared last week. 
The engineers said they would accept a Miami mediator’s proposal with 


This move followed their rejection of a National Mediation Board proposal to the 
union and the airline that the strike be ended, that negotiations be attempted for 
five days, and that the dispute then go into arbitration. 


In other labor developments in the industry, 
Airlines by Air Lines Agent Assn. clerical employes was forestalled when the National 
Mediation Board offered its services and advised both parties that the status quo 
should be maintained until mediation processes were begun under the Railway Labor 
Act. Both parties replied that they would accept mediation. 

American Airlines was still strikebound as Air Line Pilots 
on a Mediation Board compromise proposal which the airline had accepted. 
had sought and received clarification from the board on several points in the proposal. 


Strike 


“minor” 


Eastern had accepted the 


a strike threat against National 


delayed decision 
ALPA 


Assn. 











NORTHWEST AIRLINES’ turbine planes on order, Lockheed Electra (left), Douglas DC-8 (right) are shown in carrier’s markings. 


Northwest Adds Fuel on New Planes 


Northwest Orient Airlines’ turbine 
equipment on order will carry increased 
fuel loads for long range operation, the 
airline said last week in formally an- 
nouncing the orders. AVIATION WEEK 
reported Northwest's jet plans June 23 

The line’s five Douglas DC-8s will 
include wing fillet tanks holding 1,380 
gal. of fuel, adding 9,108 Ib. of fuel 
weight and 700 Ib. of system weight. 
Northwest said the airplane’s total fuel 
capacity, 23,307 gal. of kerosene, would 
make it a nonstop transpacific airplane 
westbound as well as eastbound. 

An auxiliarv center section tank (AW 
April 21, p. 102) also is provided in the 
overwater version of the DC-8 North 
west has ordered, and the total fuel 
difference between the Northwest air- 
plane and the domestic version is 5,707 
gal. 

Maximum gross weight of the air- 
plane is 310,000 Ib. and Northwest 
plans to carry 118-176 passengers. It 
quotes flying time on its Seattle-Tokvo 
route at 10 hr. 15 min. westbound and 
8 hr. 10 min. eastbound. 

Northwest’s 10 Lockheed Electras 
will be fitted with extra tanks in the 
wing to carry an additional 1,060 gal. of 
fuel. Northwest quotes range for the 
airplane as transcontinental, but gives 
other specifications closely matching 
those previously laid down for the Elec- 
tra. It gives its DC-8 normal range as 
5,100 mi 

Runway takeoff length at maximum 
gross weight is given as 9,500 ft. for 
the DC-8 by Northwest; landing length 
at maximum landing weight is 7,100 ft. 
This compares with previous specifica- 
tions for the overwater airplane of 8,400 
ft. takeoff and 6,690 ft. landing (AW 
Mar. 3, p. 216A). 

Full fuel loads on each airplane may 
require some compromise on payload, 
cither cargo or passenger. The DC-8s 
are powered by. Pratt & Whitney 
JT4A-3 turbojets (J75); the Electras by 
Allison 501-D13s. 

Northwest has completed its financ- 
ing program for the equipment (AW 
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Dec. 1, p. 43). Donald Nyrop, North- 
west president, said Northwest's delay 
in ordering jet equipment will work to 
its advantage in producing savings on 
interest pavments on any down pay- 
ment it would have had to make in 
ordering equipment earlier and also on 
progress payments as the airplanes 
neared delivery. 

Unit prices Northwest will pay are 
$5,780,000 for the DC-8 and $2,400,- 
000 for the Electra 


New Control System 


Planned by FAA 


Washington—Iederal Aviation Agency 
technicians are concentrating a major 
portion of their research and develop- 
ment funds on a new electronic data 
processing system scheduled to be the 
key to a fully semi-automatic air traffic 
control system by carly 1963. 

Initial installation of basic computers 
comprising the Data Processing Central 
System is being completed at the 
agency's new research and development 
center at Atlantic City, with actual 
experiments scheduled to begin on en 
route control problems by August and 
terminal control by March, 1960. First 
testing programs should take about one 
vear to complete and will be conducted 
with a 50-target traffic simulator specifi- 
cally designed for the New York area. 
In line with this program, FAA also 
will move most of its New York area 
Air Route Trafic Control Center to 
the Atlantic City site by mid-1959 and 
plans to channel live traffic into the 
new system in 1960 and 1961. 

As applied to a routine flight, the 
data processing system goes into action 
before the aircraft leaves the ground. 
Instrument Flight Rule plans received 
by Air Route Traffic Control are fed 
into a computer and stored. ‘Ten min- 
utes prior to takeoff, the computer 
“activates” the plan through automatic 
punch and printers which prepare 
flight progress strips for the control 
tower, the IFR room and the center’s 


departure and transition consoles. Pet 
sonnel then mount these strips in a 
display on their consoles. 

lower operators, by means of a fin 
gertip keyboard, transmit estimated 
flight departures directly to control 
center computers which automaticalls 
search stored flight plans. If the tower 
operator's estimate does not conflict 
with any other flight plans, the com 
puter signals back an automatic clear- 
ance to the flight data and local control 
consoles, where the local controller 
clears the aircraft for takeoff. 

The local controller, after direct 
voice communication with the pilot 
and search radar monitoring, passes 
control of the aircraft to the tower 
radar departure controller, who then 
transfers the plane to an en route con 
troller. 

Position reports given by en route 
aircraft also are fed to the computer 
which automatically calculates and ad 
justs estimated arrival times for print- 
ing on succeeding flight strips. 

Aircraft entering transition areas are 
first picked up by the radar sector con- 
troller at the ARTC and assigned a 
“tracking gate” which discloses identity 
of the aircraft. The tracking system 
then automatically gives the computer 
continuous information on the plane’s 
position. The computer, in turn, cal- 
culates the time-to-touchdown for the 
aircraft, based upon all available data, 
plus the expected speed of the particu- 
lar aircraft. 

The sequence controller then assigns 
a landing time and order for the air 
craft after checking the sequence for 
aircraft already assigned. vacant times 
and aircraft unassigned. 

Aircraft properly sequenced and ar- 
riving in the terminal area then come 
under the command of Air Route 
Trafic Control and a controller at an 
approach/departure control console. 
This controller then assigns his own 
“tracking gate” to the incoming plane 
and, aided by a computer in the control 
tower, furnishes vectoring information 
to the pilot so that the aircraft may 
enter the Instrument Landing System 
in the proper time and sequence. 
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SHORTLINES 





>» Bahamas Airways, formerly a wholly- 
owned subsidiary of British Overseas 
\irways Corp., has been purchased by 
British businessmen David Brown and 
Eric Rylands. They have acquired 80% 
of the Bahamas shares with BOAC re- 


taining 20%. 


> British Overseas Airways Corp. has 
withdrawn its Boeing Stratocruiser air- 
craft from North Atlantic service. The 
BOAC Stratocruisers, which totaled 16 
at the peak of their service, had made 
12,700 crossings carrying 603,000 pas- 
sengers since going into service on the 
route in December, 1949. 


> Capital Airlines has named two new 
sales vice presidents as part of a pro- 
gram designed to place increasing stress 
on marketing activities. G. Ward 
Hobbs, formerly of American Airlines, 
has been elected vice president for 
customer service, a new department 
within the company’s sales structure. 
Read Q. Chalfant, former assistant sales 
vice president, has been named vice 
president and sales manager. The air- 
line’s sales department is headed by 
Walter H. Johnson, Jr., senior vice 
president for marketing. 


> Civil Aeronautics Administration re- 
ceived an apparent low bid of $12,493,- 
475.46 for the paving of three runways 
and related work at the Washington 
International Airport at Chantilly, Va., 
(AW Nov. 24, p. 45) from C. J. Lan- 
genfelder & Son, of Baltimore, Md. 
lhe paving contract, when awarded, 
will be the largest issued to date for the 
construction of the new jet airport. 


> Flying Tiger Line will offer all- 
expense tours and lower group charter 
fares during the 1959 summer season 
on its North Atlantic route. Groups 
using the new charter flight plan and 
the group custom tour may travel to 
Europe for as little as $560 per mem- 
ber, including meals, hotels, tours and 
ground transportation. 


> First Fokker F-27 Friendship for Nor- 
wegian use has been delivered to Bra- 
athens South American and Far East 
\irtransport (AW Dec. 29, p. 33). 
Braathens will use the F-27 on interior 
services which link Oslo with Norwe- 
gian west coast points. The new aircraft 
will replace the airline’s Douglas DC-3s 
and de Havilland Herons. 


> United Air Lines estimates a 1958 
total of 7,200,000 passengers carried, up 
8% from the previous year. Revenue 
airplane miles flown increased 4% to 
135.215 million. 
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AIRLINE OBSERVER 


> Move by 10 countries last week toward freer convertibility of their own 
money with the U. S. dollar and other currencies is not expected to have a 
strong effect upon airline trafic business during the year. Most foreign 
exchange experts believe the move will improve the flow of trade between 
the countries involved and should result in some increase of business traffic 
on international routes. Such an increase, however, probably will be slight 
Tourist trafic should not be affected substantially—particularly in such 
countries as Germany where the currency is already sound. However, some 
observers point out that the French devaluation of the franc will hike prices 
generally within the country, thus discouraging tourist traffic in France. In 
addition, carriers selling trafic within France may suffer a slight monetary 
loss since fares probably will remain the same and, consequently, fewer 
dollars will be earned on tickets bought with the devalued franc 


> Pratt & Whitney has replaced last year’s institutional advertising program 
with a sales promotional campaign designed to back airlines’ efforts to sell 
jet transport seats. The manufacturer is distributing 30 quarter-scale models 
of its JT3C turbojet engine, which powers the Boeing 707-100 series, to its 
airline customers for display purposes. The working model is sufficiently 
exact to serve as a personnel training device. In addition, the company is 
providing airlines with animated cartoon movies and a four-color booklet, 
explaining jet principles, which is now being used by Pan American as a 
give-away on North Atlantic flights. P&W hopes the campaign will serve 
the dual purpose of accelerating popular acceptance of the jet while promot- 
ing its products within the airline industry. 


> Civil Aeronautics Board General Passenger Fare Investigation is expected 
by most airline observers to continue on well bevond the original unofficial 
target date of “early 1959.”" Best guess as to when a decision can be expected 
is now late spring. 


> New York Airways new contract with its pilots provides a monthly increase 
of approximately $60 to first pilots flying 85 hr. per month. Contract 
became effective Jan. 1 and includes a retrorctive lump sum payment back 
to June, 1958, when Vertol helicopters were introduced. No other substan- 
tial changes from the previous agreement were included in the new contract. 


> Weather Bureau will begin weather forecasts early this year for jet flights 
operating on international and domestic routes between altitudes of 20,000 
and 45,000 ft. Later this month, the Weather Bureau will distribute a new 
facsimile chart circuit showing high altitude wind flows over more than 
half the northern hemisphere. 


> Coast and Geodetic Survey has published the first air chart covering the 
entire operation between Honolulu and the U. S. West Coast. Chart is 
oblique Mercator projection rather than the more common conic or regular 
Mercator projections. Chart is designed with an extension of polar grids and 
is suitable for plotting lines of position from celestial observations or 
electronic aids. 


> Civil Aeronautics Administration has awarded a $5.7 million contract to 
the Admiral Corp. for the purchase of 39 basic scan conversion systems to 
provide “daylight” displays of long range radar information for air trafh« 
control. The equipment will be installed in air route traffic control centers 
during the year. 


> Civil Aeronautics Board in a three-two decision denied a petition by Rutas 
Aereos Nacionales of Venezuela for permission to operate six flights per week 
between Port-au-Prince and Miami to transport produce on a charter basis 
during Nov. 6-Feb. 5 period. Board ruled that such an off-route operation 
would be regular air transportation and therefore denied. Dissenters were 
Board Members Joseph Minetti and Louis Hector. 


> Capital Airlines is introducing a new “budget plan” that will allow passen 
gers to purchase both domestic and international air travel on an initial down 
payment of only 10%. 
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You Can't Inspect Quality into a Piece! 


You must put quality into a piece a// along the way, in each opera- 
tion. That's the kind of work you get from the Diversey team... 
extreme quality and precision in every step. 

The missile component you see above was an intricate and diffi- 
cult job. You see it now passing final rigid inspection with flying 
colors because it was handled completely by Diversey. Nowhere 
else can you get this devotion and follow through on your com- a | 
plete missile machining jobs. Diversey has the best men, the best SEND MACHINING 
equipment, and the best team spirit to give you the finest missile FOR | 
metal machining quality in the industry. FREE 

When your job must pass rigid inspection, have it done at 
Diversey. BOOKLET 
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SPACE TECHNOLOGY 





Space Biology (Part III) 





Zero Gravity Effects Largely Unknown 


By Brig. Gen. Don Flickinger 


\ good many vears before even the 
Russians thought seriously about either 
the feasibility or value of putting up an 
artificial earth satellite, Dr. Heinz Ha 
ber characterized the state of weight 
lessness as one of the great mysteries 
of space—“the true feel” of space. 

Dr. Haber was working with Dr 
Hubertus Strughold in the first labora 
tory group devoted entirely to a con- 
sideration of space medical problems, at 
the Air Force School of Aviation Medi- 
cine, commanded by Maj. Gen. Harry 
Armstrong. 

Many of their original hypotheses on 
this condition made over 10 vears ago 
have been borne out by the many in- 
vestigations made since then by Henry, 
Ballinger, von Beckh, and Ward. From 
the standpoint of the pure bioscientists, 
the phenomena of weightlessness exist 
ing in a space laboratory portends many 
exciting possibilities to test out theories 
of geotropism, communication biophys 
ics, basic intra-cellular energy transfor- 
mations, and a host of other intriguing 
experiments which could not be done 
in any terrestrial laboratory. 

However, for the space surgeon, con 
cerned as he should be for the in-flight 
efficiency and safe recovery of his space 
crew, the over-all implication of weight- 
lessness during the “coasting phase” of 
orbital flight considerably transcends 
pure academic interest. 


Predictions Are Few 


Our Air Force medical experiments 
studving the phenomena using para 
bolic flight paths with various types of 
aircraft are well known and need not 
be repeated here. Suffice to say, we 
have been unable to study individuals 
or animals in this state for longer than 
S0-90 sec., and even with the X-15 re 
search aircraft these time periods for 
study will not exceed five minutes 

It is therefore perhaps easy to under 
stand why most of our scientists work 
ing in this field are reluctant to make 
extrapolations and predictions as to the 
total significance of this condition when 
it is imposed upon the individual for 
durations of from 14 to 24 hr. 

As in all good healthy scientific 
groups we have basically two different 
opinions on the effects of prolonged 
weightlessness. On the one hand, that 
it will presént no real psychophysio 
logical difficulties to the space traveler 
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and the other, of course, that it will 
seriously prejudice both his effectiveness 
and comfort, and even his viability. 
However, disregarding opinion, I have 
attempted to review briefly some of the 
results of the work and tought applied 
to this most intriguing “space” prob- 
lem. 

I have further attempted to sep- 
arate the discussion into first the 
physiological effects, and secondly, the 
indications for new tvpes of equipment 
to be developed for use by the space 
pilot while in this condition 

The physiological parameters signifi- 
cantly affected by exposure to a zero G 
field include neurological mechanisms, 
spatial orientation, motion sickness, the 
cardiovascular system, the gastrointes- 
tinal svstem, body water climination, 
and skeletal muscle activity 

Concern has been voiced among 
medical investigators over the neuro 
logical mechanisms or potential effect 
of sudden withdrawal of the shower of 
sensory output from graviceptor trans 
ducers of the bodv. However, there are 
many other sources of “neurological 
background noise” which mav be ordi 
narily blocked out by the constant flood 
of 1G _ body positional information 
pouring into the central nervous system 
his sensory output from the mtegu 
mental surfaces and viscera 
stitute for the normal gravity proprio 
ceptive outpourings; subject 
training by artificial re-enforcement of 
skin pressure clues offer an ade 
quate solution. 


may sub 
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Weightlessness 


Whether and how usefully 


function in the weightless state is one of 


man can 


the greatest mysteries facing biomedical 


researchers. This and other biomedical 
aspects of space flight were discussed by 
Brig. Gen. Don Flickinger in a 
presented at a_ recent meeting of 
NATO's Advisory Group for Aecronauti- 
cal Research and Development in Co- 
penhagen, Denmark. Gen 
is assistant to the commander of Ai 
Research and Development Command 


assistant 


paper 


Flickinger 


for bioastronautics, deputy 
commander for research, and surgeon to 
ARDC headquarters. Because of the 
thoroughness of his Aviation 
Week has presented his paper in three 
parts. This is the last. 


survey, 











Deepness and restfulness of sleep un 
der these conditions is presently open 
to question; drugs may be required to 
give restful, fatigue-relieving sleep. In 
addition, violent nightmares may dis 
turb the rest of the suspended, sleeping 
astronaut. 

Spatial disorientation as a response 
to the weightless state has been reported 
several times under both operational 
and experimental situations in parabolic 
maneuvers. In virtually all such cases 
it appears that these incidents resulted 
from attempts to “free float.” 

Such difficulties are generally 
ated when the individual is comfort 
ably restrained, with extremities resting 
against solid objects. However, unre 
strained locomotion about a space cabin 
cause degree of disorienta 
tion. Cabin design and coloring to 
indicate “floor” and “ceiling” will as 
sist in maintaining spatial onentation 
by visual means. 


oby l 


ma\ some 


Motion Sickness 


Individual susceptibility to nausea 
ind vomiting or so-called motion sick 
ness under the relatively simple and 
experimentally reproducible conditions 
of ordinary aircraft flight is poorly un 
Any attempt to derive defin 
itive conclusions from the complex 
motion situation prevailing in the pro 
duction of parabolic trajectories by jet 
aircraft is therefore fallacious 

however, must be 


derstood 


Cognizance, mad 
of the reports by Gerathewohl, et al 
of illness in approximately one-third of 
subjects exposed to such flight condi 
tions. Most, although perhaps not all 
of these 
bv the 


fields upon entry and exit 


responses may be explained 


nature of changing acceleration 
from these 
vf the 


regurgitation 


maneuvers, the flving experience 
weichtless 
Ihe extent to which 
the weightless state influences thi 
sickness incidence will probably remain 
in doubt until orbital 
flights arc completed 

It is generally felt that no serious ef 


subjects, the 
phe nomenon,’ et 
ilone 


initial manned 


fects on the heart and blood vessels will 
result from life at zero G, at least during 
the short duration of the early orbital 
flights. One interesting fact reported 
from the Sputnik Il 
the unusual iw in return to norm rate 
of the pulse of the canine passenger 
from the rocket 
boost 


Some 


experiment was 


tachycardia induced by 
over-filling of the 


degree of 
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COUNT DOWN 


Jor the conquest of Space & 


j Through the ship’s viewing port looms 
a breathtaking sight—a gigantic red 
crescent spanning some 30° of deep 
black sky. A television camera, pas- 
senger on this strange new chariot, 
stares intently at a sight never before 
seen by man and beams home to Earth 
his first crude view of the planet Mars. 


From dream to drafting board 


Less than a decade will pass before 
this age-old dream of man is realized. 
Bold steps toward such an exploration 
of Space are underway now. An ex- 
perimental ion rocket engine will soon 
be placed in operation at Rocketdyne’s 
Propulsion Field Laboratory in the 
Santa Susana mountains. From this 
research tool will come design data 
for the efficient, low-thrust freight 
engines for Outer Space. These en- 
gines will be capable of operating for 
months at a time, and will make pos- 


.. ROCKETDYNE ENGINEERS 
HAVE MADE MORE THAN 50 TRIPS 
TO THE NEIGHBORING PLANETS 


sible extended reconnaissance of the 
Solar System and detailed studies of 
the phenomena of Space. 


But what of the journey itself? 
Rocketdyne engineers have made 
more than 50 trips to the neighboring 
planets on huge computer machines. 
In these paper trips, they have studied 
the gravitational effects of as many as 
seven planets at a time. By watching 
closely the effects of such forces on 
their low-thrust ion vehicle they deter- 
mined thrust programs to reach vari- 
ous planetary objectives. They showed 
the trip to Mars could be made with 
thrust to vehicle-weight ratios as low 
as 1 to 10,000. 


Testing in Space conditions 


Rocketdyne has been at work on ion 
rocket engines since 1955. While many 
difficult design problems yet need to 


FIRST WITH POWER 
FOR OUTER SPACE 


be solved, extensive new facilities and 
three years of exhaustive studies are 
being applied to the job. Rocketdyne 
scientists will operate their experi- 
mental ion engine in simulated space 
conditions to unlock important an- 
swers to thrust chamber design, power 
conversion systems, nuclear heat 
sources, and propellants. 


Hardware for defense and science 


Today the operating hardware in the 
field of high-thrust rocket engines is 
designed and built by Rocketdyne: 
propulsion systems for the Air Force’s 
Atlas and Thor, and the Army’s Red- 
stone and Jupiter...and for scientific 
missions such as the Explorer satel- 
lites and the NASA space probes con- 
ducted by the Air Force and Army. 
Based on this unequalled experience, 
Rocketdyne is already probing far into 
the future. Engineers are already at 


PROBING TOWARD THE PLANETS 

Heaved bodily into Space by the 
Rocketdyne-powered Thor first 
stage, the Pioneer starts on its 
80,000 mile sortie toward the moon. 


work on the next and succeeding gen- 
erations of high-thrust rockets, and 
high-specific-impulse engines to sup- 
plement chemical rocket performance. 
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right heart, shifts of venous pooled 
blood, and minor changes in electrical 
ind anatomic cardiac axes may occur 
but there is no reason to believe that 
cardiovascular instability and/or insuf- 
ficiency will result. There is certainly 
more basis for predicting cardiovascular 
symptomatology in subjects thoroughly 
“acclimatized” to zero G when they re- 
turn to a normal accelerative environ- 
ment on earth. 


Gastrointestinal Problems 

Prior to the space age we had never 
been required to study gastrointestinal 
functions without the benefit of cither 
its own weight or the weight of the 
food within its lumen. Obviously the 
primary physiological problem of han- 
dling any sort of foodstuff is to success- 
fully accomplish swallowing. 

Experimental observations of the de- 
glutition mechanism under weightless 
conditions have indicated that with nor- 
mal mastication of solids, swallowing of 
the semi-liquid bolus of food offers no 
difficulty. However, bolting of solid 
foods by the space pilot may have fat 
more serious consequences than under 
terrestrial conditions. Poorly chewed 
solids tend to be swallowed with diff 
culty; indeed these particles may occa 
sionally float over the palate; therefore, 
the danger of aspiration is real! 


The competency of the cardiac 


sphincter of the stomach under these 


conditions is dubious. During parabolic 
jet maneuvers a “weightless regurgita 
tion phenomenon” mentioned earlier 
has been demonstrated. 

his consists of the regurgitation of 
part of the stomach contents when a 
blow or even pressure is imparted to 
the abdomen. However, this is most 
often observed after and associated with 
ingestion of large volumes of fluids. 
This serves to point out the need for 
fairly rigid dietary control particularl; 
with respect to fluid volume per feed 
ing. 

Many vears ago Hoelzel completed a 
comprehensive study of the passage of 
inert materials through the intestinal 
tract in which materials with widely 
varving densities were surveved. It was 
learned that the rate of passage of thes« 
materials was largely an inverse func- 
tion of densitv. Therefore under a zero 
G field, food passage time may be 
slightly reduced. Considering the G 
length of the intestine and the surface 
tension of the semi-liquid intestinal 
bolus, the absorption of metabolitics ap- 
pears to offer no problem. 

Elimination of body waste solids and 
liquids is a function of elasticity of ve 
sicular and visceral tissues, voluntary 
musculature function, sphincter action, 
and only to a very slight extent, gravita- 
tion. In one study, micturition function 
was demonstrated in the weightless state 
with 26 subjects. Fifty-eight of these 
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a 


POINT of separation of booster package from Atlas 10-B satellite vehicle is shown by Maj 
Gen. Bernard A. Schriever, chief of USAF Ballistic Missiles Division. Standard propulsion, 
fuels and guidance systems were used (AW Dec. 29, p. 18) 


individuals noted a diminution or total 
absence of the sense of urgency upon at 
taining the zero G state with distended 
bladders, vet with training, voluntary 
urination was accomplished 

Studies by Gerathewohl and others 
of psvchomotor performance, particu- 
larly eye-hand coordination tasks, indi 
cate that compensation for the loss of 
upper extremity weight is rapidly 
learned. Manipulation of the cockpit 
controls and environmental compon 
ents by the space pilot is therefore not 
anticipated to be a difficult problem 
Learning new locomotion techniques 
will undoubtedly be more difficult be 
cause of the relatively greater 
the lower extremities 

Abortive attempts have been made 
to study function of single cells while 
weightless. The lack of weight differen 
tials of cellular constituents may in 
some measure affect cell metabolism 
I might say parenthetically that an at 
tempt to maintain a tissuc culture un 
der focus and make photomicrographic 
movies while unrestrained and weight- 
less in the rear cockpit of a Starfire jet 
aircraft, presents some amusing as well 
as perplexing problems 

We can already foresee the 
a series of new 
ments in currently operational equip 
ment for pilot use in weightless situa 
tions Preliminary work along these 
lines has already begun to a limited 
extent at military and civilian research 
centers. New and original ideas must 
be incorporated in the design solutions 
of weightless conditioning simulators 
and trainers, recreation and sleeping 


mass of 


need for 


devices or improve 


facilities, human waste disposal devices 
and food dispensers 

Considerable development of ground 
based operant trainers will be required 
These may be based on the principles 
of cither magnetically 
suspended platforms for development 
of space pilot proficiency in the manual 
reaction jets—or radically 
may be required 


air-bearing ot 


use of small 
different designs 
Other trainers may be required to in 
crease agility in zero gravity locomotion 
e.g. utilizing magnetic shoes in an 
underwater tank, teaching of subjective 
relaxation and sleep with lack of sup 
port may a part of the spacc 
pilot's “pre-flight” training 


become 


Other Devices 


Other devices will be required which 
will assist the space crew in gradually 
to their new 
inertial re 


learning to accommodate 
environment, e. g. graded 
straints on extremities, capable of giv 
of 1G, etc., until 


familiarization has 


ing scnsation com 


plete zero G been 
achieved 

We will require the development of 
a lightweight collapsible restraining 
bed with sufficient differential pressure 
clues on anterior and posterior body 
integumental surfaces to give real psy 
chological “‘top-bottom” information to 
the individual, even while asleep. Al 
though some degree of restraint is 1 
quired, the device must permit com 
fortable and relaxed sleep 

Sanitary, lightweight, and esthetically 
acceptable human receptacles 
must be developed. Their design must 
principles of gravity- 


waste 


incorporate the 
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New Humphrey 
do the work 


Now important reductions in the space required for instru- 
ment and control packages can be made with the introduction 
of a new Humphrey rate gyro that replaces two ordinary gyros 
The new design utilizes a single motor to drive two separate 
wheels in one unit. With this new development, it is possible 
to measure rates about two different axes with an RG-18 
Series Gyro or cover two different rate ranges about the same 
axis with a single RG-20 Series instrument 

RG-18 gyros should find widespread use for applications 
now requiring two instruments. For example, one unit could 
be used to measure both pitch and yaw. The RG-20 Series, 
with its two different rate ranges, may be applied to instru- 
mentation systems where greater accuracy is required. For 
example, a single unit can be furnished to cover the rate 
ranges from 0—20 degrees/second and from 0—200 de- 
grees/second. In effect; you expand the dynamic range of 
your instrumentation system from 100 to 1 to 500 to 1. This 
expanded scale gives you far greater accuracy 
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dual~rate gyros 
of two units 


The new rate gyros are built with two independent pick- 
offs—one for each axis or one for each range. They meet 
tough environmental conditions, such as temperature from 
—65°F to 180°F while operating, relative humidity 100%, 
unlimited altitude and excellent resistance to acceleration, vibra- 
tion and shock. Phone or write today and let the kind of engi- 
neering that developed these new dual-rate gyros go to work 


for you. 


mphrey \.. 


ELECTRO-MECHANICAL INSTRUMENTS 





DEPT. AW-19, 95 CANON STREET 
SAN DIEGO end IFORNIA 


FOR COMPLETE SYSTEMS, SPECIFY HUMPHREY 
GYROSCOPES, ACCELEROMETERS, POTENTIOMETERS 





independence and positive action flow, 
c.g. a venturi. 

Virtually an open field exists in the 
requirement for design of devices to 
assist in “free-fall” locomotion for move- 
ment inside and outside of the space 
vehicle. Lightly magnetized shoes and 
gloves, non-protruding hand holds, and 
small hand-held reaction guns for extra 
vehicular use are but a few of the fasci- 
nating challenges facing the bioastro- 
nautical design engineer in the area of 
human weightless locomotion. 

Of course, all hydraulic systems within 
a space craft must be designed for 
zero G function. However, one of the 
most critical requirements, as has been 
previously mentioned briefly, will be 
the need for a liquid oxygen converter. 
This device must prevent excessive 
liquid oxygen boil-off, maintain the 
liquid-gas interface, and function as 
reliably under high G loading as in the 
weightless state. A similar requirement 
for bio-medical hardware development 
may arise for the liquid suspensions of 
photosynthetic gas exchanges, should 
these systems prove feasible for flights 
of long duration 


Food Equipment 


Finally, serious human engineering 
consideration must be given to the de- 
sign of equipment for the storage, heat- 
ing, and dispensing of both liquid and 
solid foods. This container-dispenser 
must be capable of storing large quan- 
tities of materials for prolonged periods. 
They must provide safeguards against 
bacterial or fungal contamination, spoil- 
age, and accidental spillage. Provisions 
must be made for placing the dispenser 
directly into the mouth for introduction 
of the liquid or solid. 

The first experimental study of this 
problem was conducted at the Air Force 
School of Aviation Medicine, beginning 
in 1956. and although some difficulty 
was anticipated in the handling of food 
stuffs under zero gravity, we were not 
entirely prepared for all of the difh 
culties imposed by the mechanical prob 
lems of drinking fluids from open con 
tainers 

I have attempted to review the mor 
pertinent biomedical factors involved in 
manned orbital flight at altitudes and 
for durations consistent with booster 
energies currently available or realizable 
in the near future. 

No attempt has been made to estab- 
lish a time-table for significant events 
in manned space operations since I 
have neither the technical knowledge 
nor program information which even a 
reasonable authentication of such pre- 
diction would require. 

Nor has any attempt been made to 
prophesy or make a case for man’s 
eventual full scope of usefulness as an 
operating component in future space 
vehicle systems whether the basic mis- 
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sion be peaceful exploration or military 
patrol From a personal standpoint, 
there are far too many unknowns in 
manned space operations to hazard, at 
this time, any thoughtful or useful pre 
dictions. At the same time I| cannot 
resist the opportunity to expound one 
small bit of personal belief and phil 
osophy. 

Man’s personal exploration and ex 
ploitation of space is inevitable and 
the costs, both m lives and dollars, will 
largely be reckoned by the logic and 
soundness of his approach to this great 
challenge. At best, a_ tremendous 
amount of scientific, technical, and eco 
nomic resources will be required to 


ichieve even the initial modest objec 
tives. On the other side of the ledger 
there are equally tremendous potential 
benefits to mankind—health, happiness, 
productivitv—to be realized from the 
successful accomplishment of this ambi 
tious objective. | would not think that 
outer space will be found to contain 
any new and mysterious ingredients 
capable of ameliorating man’s terrestrial 
miseries and conflicts, but instead that 
the nations of the world in joining to 
gether to achieve a successful solution 
of the many attendant problems, will 
learn as a by-product how to work and 
live together with common understand 
ing, trust, and tolerance. 





is Your Engine Dying In Storage ? 


Engines lose as much as 50 hours of 
their potential operating life—while 
awaiting in storage. Rust, the de- 
structive enemy of polished steel 
surfaces eats away honed finishes, 
makes pits, builds up new sources 
of friction. 


In spite of plastic bags, preservation 
paper and preliminary oil sprays, 
trapped moisture still causes inter- 
nal rust. Under normal shop condi- 
tions, moisture enters with the air 
used to spray preservative oil. The 
moisture proof plastic container 
traps it as an invisible surface film. 


Airwork researched the corrosion 
problem. No air drying system is 


Airwork 


CORPORATION 
Millville, New Jersey 


100% safe, so they developed a sys- 
tem of their own. Hot oil (above 
220° F.) is sprayed by hydraulic 
pressure alone. The moisture film on 
the metal evaporates instantly when 
the hot oil hits the Airwork over 
hauled engine. They even designed 
a special nozzle to make sure the 
cylinder walls are thoroughly coated 
Now, there’s no moisture left to start 
corrosion 

This is one more example of Air- 
work thoroughness . . . of attention 
to the small details that make sure 
you get the best possible service 
from your engine. In the long run, 
you always save more with an 
Airwork overhauled engine. 


BRANCHES IN 
WASHINGTON 


NEWARK «+ MIAMI «+ ATLANTA 


CLEVELAND 
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THE CHALLENGE. The changing face of a~’» ion 
demands further development of established powerplants; 
demands design of new forms of power; demands the right 
engine at the right time in the right quantity. 
ANSWERED BY A GREAT NEW ALLIANCE 
Bristol Siddeley Engines Limited allies the minds, skills, 
resources of Bristol Aero-Engines and Armstrong Siddeley 
Motors to form a new giant of immense capability, immedi- 
ately equipped for a dominant role in world aviation. 

Already Bristol Siddeley presents a great range of power- 
plants, extending over the whole field—turbojets, jet-props, 
ramjets, rocket motors, piston engines. All outstanding in 
design and performance, developed and produced by the 
partner companies individually. 

It has factories equipped with the most modern mach- 
inery to implement modern production methods, and a 
highly skilled labour force maintained through its own 


advanced apprentice training schools. 
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BRAIN POWER 
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More important—Bristol Siddeley possesses a vast com- 
plex of test plants which can simulate now the extreme 
conditions of flight in the future. 

And behind all these resources stands the most vital 
the research, design and development brain power that will 
keep Bristol Siddeley ahead in answering the challenge of 
modern aviation. 

Famous Bristol! Siddeiey Engines:— 


ARMSTRONG SIDDELEY SAPPHIRE—turbojet 
powerplant of the Javelin all- 


... high subsonic 


and supersonic speeds 


weather interceptor and the Handley Page Victor bomber 


BRISTOL PROTEUS—most powerful jet-prop in airline service 


. remarkable mechanical excellence and exceptional relia- 
bility ...in the Bristol Britannia. 


ARMSTRONG SIDDELEY VIPER—turbojet . . . exceptional hand- 


ling qualities powers the Hunting Percival Jet Provost, 


RAF’s basic jet trainer, and the Jindivik pilotless target 


aircraft. 


BRISTOL ORPHEUS—leading lightweight medium-thrust turbo- 











Bristo!/Ferranti Bloodhound 


Jindivik target drone 


jet ... already specified in 8 countries for 14 different aircraft 


including the outstanding Lockheed Jetstar. 
ARMSTRONG SIDDELEY SINGLE MAMBA jet-prop . . stressed 
for naval operations such as deck landing and catapulting .. . 
installed in the Short Seamew. 

BRISTOL THOR—a fully developed ramjet engine . . . powers the 
Bristol/Ferranti Bloodhound guided missile system, chosen as 
Britain’s major air defence weapon, ordered by Sweden. 
ARMSTRONG SIDDELEY ROCKET MOTORS—developed and pro- 
duced as the power unit of the successful Black Knight 
research rocket. 

BRISTOL OLYMPUS—turbojet ... remarkable for great power at 
high altitude and very low fuel consumption . . . powerplant of 
ithe Avro Vulcan bomber. 

ARMSTRONG SIDDELEY DOUBLE MAMBA-—Jet-prop... virtually 
twin-engined reliability for long oversea reconnaissance duties 


... powers the Fairey Gannet. 


BRISTOL CENTAURUS AND HERCULES—two radial piston 
engines, with Bristol-pioneered sleeve-valves . . . renowned for 
their reliability and long overhaul life. 

ARMSTRONG SIDDELEY P 181, P182—turboshafts remarkably 
compact for power developed . . . P181 designed for helicop- 


ters, P182 for fixed-wing aircraft. 


Bristol 
—= 


Siddeley 


ENGINES LIiIMIiTEeo 


BRAIN POWER translated info FLIGHT POWER 
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MISSILE ENGINEERING 





Thiokol Stresses R& D on Rocket Motors 


By Craig Lewis 

Marshall, Tex.—Experience of Thio- 
kol Chemical Corp. at its rocket plant 
here shows that manufacturing solid 
propellant rocket motors is a production 
job that involves a heavy dose of re- 
search and development. 

Working for stable, volume produc- 
tion of solid rocket powerplants, Thi- 
okol’s Longhorn Division not only has 
to contend with constantly advancing 
solid rocket technology, but is ii a cou- 
tinuing search for new, more efficient 
means of producing the motors. 

Thiokol is operating Longhorn Ord- 
nance Works here for the Army, and 
the facility has been developed as a 
production plant for small and medium- 
sized solid motors. Currently, ‘Thiokol 
is producing the composite propellant 
Kalcon, Lacrosse and Nike Hercules mo- 
tors and spinner motors for Honest 
John, and production is starting on the 
Sergeant motor. 

During the years the company has 
vperated the Longhorn facility, there 
has been a shift in military philosophy 
from the use of free flight ballistic rock- 
ets to the use of guided missiles. Mov- 
ing with this shift, Thiokol has had 
to adapt its operation from production 
of such small rockets as 2 in. air-to-air 
types to building powerplants like the 


COMPOSITE solid propellant is mixed in 200 gal. sigma blade Baker-Perkins mixers. 
Oxidizer is incorporated in fuel binder system while fuel binder is in liquid state. 
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Lacrosse motor with its 500 Ib. of pro- 
pellant and the Nike Hercules sustainer 
containing more than a ton of propel- 
lant. 

While the switch from small to large 
motors is the sharpest change the Long- 
horn Division will probably have to 
face, Thiokol knows that larger motors 
than those now in production are com- 
ing. This advance in size as the solid 
state of the art advances is a constant 
consideration in the planning of facil- 
ities and development of production 
techniques. E. I. Nauman, general 
manager of Longhorn Division, told 
Aviation Week that Thiokol is trying 
to look far enough ahead to build facil- 
ities which can handle the larger motors 
when they are released for production. 


Expansion Program 

Longhorn is a World War II TNT 
plant, part of which has been converted 
by Thiokol and the Army into + manu- 
facturing plant for solid rocket « .gines. 
Vhiokol now has 1,300 empl ..s at 
work in the 8,800 acre ordnance works, 
which is in the midst of a $6 million ex- 
pansion program. 

Nauman points out that there are a 
number of ways flexibility can be de- 
signed into a facility, including build- 
ing bigger work bays than might be 
needed right now so they can be easily 


adjusted to larger motors in the future. 
One limiting factor is the fact that 
safety calls for heavy concrete walls in 
many areas, and this means that, unlike 
many production facilities, changes 
can’t be made merely by shifting par 
titions and tearing down light walls. 

In building new facilities, common 
sense dictates that they be constructed 
as cheaply as possible so they won't be 
too expensive to modify or tear down 
to accommodate future developments 
in solid rocket work. 

Observing that solid rocket manufac- 
turing has to be a lot closer to research 
and development than other types of 
production, Nauman said that by the 
time a motor and its production process 
is really refined, it is often obsolete. He 
said Longhorn has a dual function of 
quantity production and a kind of re- 
search and development work best 
described as product engineering. 

Longhorn Division takes on the pro- 
duction job after a solid motor has 
been developed as a research project 
elsewhere. The job then becomes one 
ot finding an industrial method for 
volume production of the new motor 
with safety and economy, according te 
Longhorn’s technical director H. Q. 
Holley. 

Research and development aspect of 
the job is apparent in t.< continual 


FALCON missile rocket motor gets radio- 
graphic inspection by 250 kv. X-ray machine. 
Exposures are made in both vertical and 
horizontal positions. Interpretation of fin- 
ished radiographic film yields information to 
determine grain integrity and cavity align 
ment, 
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scarch for more efficient production 
methods which goes on at the same 
time that Longhorn is manufacturing 
solid motors with current methods. In 
this effort to improve production tech- 
niques, an Army-contractor plan called 
Master Industrial Engineering Program 
is cited by Holley as a very valuable 
tool. 

Under MIEP, the contractor 
poses research projects which might 
lead to better production methods. If 
the Army approves, a project is funded 
and carried out by Thiokol under a spe- 
contract. Army holds annual re- 
view conferences with the contractor 
and others who might contribute to 
the state of the art. Projects are re- 
viewed in light of changing require- 
ments, and new studies are considered. 
Originally, these projects were aimed at 
developing an automated production 
line for small rocket motors like the 
small air-to-air rocket, but now the 
emphasis is on the larger motors. 

A survey of the production method 
Thiokol now uses to turn out Falcon, 
Lacrosse, Nike Hercules sustainers and 
Honest John spinner motors shows 
some of the improvements developed 
under MIEP. It also shows where some 
innovations now in the works will mean 
further changes in production tech- 
nique. 


pro- 


cific 


Production Cycle 


Motors start through the production 
cycle in a receiving area where the steel 
cases and their fixtures are inspected, 
weighed and measured to make sure 
they meet specifications. When _ the 
engine case is ready to be processed, it 
is cleaned in a vapor degreasing system, 
then the interior is sprayed with steel 
grit to clean out any rust or foreign 
material and to roughen its surface 

The engine case goes through the 
manufacturing process In a steel harness 
which protects it and makes it easy to 
handle. Case and harness are carefully 
weighed at the beginning so the exact 
weight of the propellant can be deter 
mined when the job is finished. 

In the next step, the case gets a liner 
which both insulator and 
binder between propellant and case 
his is a Thiokol liquid polymer, mixed 
with a carbon black filler and curing 
ients, which forms a liner about 4 in 
thick. 

A new technique has been developed 
inder MIEP for lining such engines as 
Lacrosse. Under the old method, which 
is still used for the larger engines, lin- 
ing material was poured in the case, the 
case was rotated and the waste was 
poured out. With the new system, a 
sprayer is traversed through the case 
while it is being rotated. New method 
cuts waste and gives the case a more 
uniform lining 

After they are 


serves as 


lined, the engines 
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SOLID propellant powerplant, sole source of power for Sergeant surface-to-surface missile, 
is shown in one step of manufacturing operation at Longhorn Ordnance W orks. 


XM-30 sustainer motor for Nike Hercules missile is restrained for static 


testing. Motor 


is free to move in a direction coincident with the line of thrust. 


move slowly through a curing oven on 
an overhead conyevor for a set time at 
a controlled temperature 

lhe blast tube for the Nike 
presents a different lining problem since 
it carries the exhaust from the 
motor back through an area containing 
control system components. To protect 
these components, skin temperature of 
the blast tube must stay below 300 deg 
lhe tube is lined with a Haveg liner 
which is an asbestos filled phenolic plas 


sustaincr 


o 
gases 


lhe molded 
Thiokol liner 
tube and then 


tic material 4 to ? in. thick 
liner is painted with the 
material, inserted-in the 
cured 

While the case is going through thi 
going through 


the propellant is 


cvcle, 


a critical process of preparation and 
mixing. Oxidizer is prepared by drying 
and grinding for a specified particle size 
iccording to the motor’s burning chat 
It goes through a hammer 


then is con 


acteristics 


mill, screen and blower 
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DESIGNED FOR WORLD MARKETS 


ROLLS-ROYCE 


GAS TURBINES 


are in service with or on order for 


OVER 60 AIRLINES 


DART PROP-JET 


In service or under development at powers ranging from 1,400 to 
3,200 h.p. The Dart is the most proven prop-jet in the world and 
has flown over 6,000,000 hours in scheduled airline service. It 
has an unexcelled record of reliability and is currently operating at 
overhaul lives of up to 2,000 hours. 


TYNE PROP-JET 


The Tyne 1s an advanced twin spool high compression engine in 
the 5,000 h.p. class. It has been designed to give low specific fuel 
consumption and is backed by the unique experience gained by 
Rolls-Royce in the operation of gas turbine engines in scheduled 
airline service. 


AVON TURBO JET 


The Civil Avon has been developed to give low fuel consumption 
and long life between overhauls. The British Air Registration 
Board has already authorised its entry into service at an overhaul 
life of 1,000 hours. 


The Civil Conway has the advantages of low first cost and 
operating costs, low weight, less noise and low specific fuel con- 
sumption. Initial Civil Conways have a guaranteed minimum 
thrust of 16,500 lb. and engines of 17,500 Ib. and 18,500 Ib. 
guaranteed minimum thrust, will be available. 


RB. 141 BY-PASS TURBO JET 


A new by-pass engine of advanced design, the RB. 141 will have a high 
by-pass ratio, and a specific fuel consumption and noise level much lower 
than any existing comparable engine. 


Aer Lingus - Aerolineas Argentinas - Aerovias Ecuadorianas C.A. - Air Algerie - Air France - Air India International - Airwork - Alitalia 
Aloha Airlines - Ansett A.N.A. - Austrian Airlines - Avensa - Aviaco (Spain) - Bonanza Air Lines Inc - Braathen’s $.A.F.E. - British 
European Airways - British Overseas Airways Corporation - British West Indian Airways - Butler Air Transport - Capital Airlines 
Central African Airways - Compania Cubana de Aviacion - Continental Air Lines - Eagle Aviation - East African Airways Corporation 
Finnair - Hong Kong Airlines - Hunting-Clan Air Transport - icedandair - indian Airlines Corporation - Iraqi Airways - K.L.M. Royal 
Dutch Airlines - La Nica - Linea Aeropostal Venezolana - Lufthansa - Middle East Airlines - Misrair - New Zealand National Airways 
Corporation - Northeast Airlines - Northern Consolidated Air Lines Inc - Pacific Air Lines inc - Pakistan International Air Lines 
Persair (Iranian Government) - Philippine Air Lines - Piedmont Aviation Inc - P.L.U.N.A. (Uruguay) - Quebecair inc - Royal Air Maroc 
Scandinavian Airlines System - South African Airways - Taca (San Salvador) - Transair - Trans-Australia Airlines - Trans-Canada Air 
Lines - Trans Mar de Cortes $.A. (Mexico) - Turk Hava Yollari - Union of Burma Airways - VARIG - VASP (Brazil) - West Coast 
Airlines inc - Wien Alaska Airlines inc. 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND 
AERO ENGINES - MOTOR CARS + DIESEL AND GASOLINE ENGINES - ROCKET MOTORS +» NUCLEAR PROPULSIC 
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ROCKET motor is inspected internally by use of Co” sources of various radiation levels. 
Radiographic film is positioned on motor shell; Co” source is inserted by remote control. 


veyed to hoppers for transport to the 
mixing area. 

The fuel is a polysulfide polymer. 
It is pre-mixed in batches before it is 
blended with the oxidizer. The polymer 
is weighed, then it is pumped into a 
tank where certain additives are dumped 
into it. These dry components are 
blended with the liquid polymer, and 
the fuel is then run through a colloid 
mill where shearing forces give com- 
plete suspension and dispersal of the 
additives in the polymer. 

In another batch, sulphur is mixed 
with polymer to accelerate the curing 
process and certain metal powders 


AFTER propellant has been cured and has 
taken solid shape, cavity-forming fixture is 
removed by remote control from a center 
located in a processing building. 
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which will be added to the propellant 
are mixed in a slurry. The various pro- 
pellants contain from six to eight differ- 
ent ingredients. 

At this point, the ingredients are 
nixed into a propellant. After weighing, 
the oxidizer runs down through a 
screen into a 200 gal. sigma blade Baker 
Perkins mixer. The fuel is added, and 
the mixing starts. Mixing lasts from 
35 to 90 min., and the metallic slurry 
and sulphur mixture are added about 
20 min. from the end of mixing time 


Curving Cycle 

Che mixing process blends the mate 
rials and reduces viscosity. When it 
is completed, the propellant is dumped 
through a slit plate to remove ai 
trapped in the mixing cycle. Propellant 
reaches a temperature of 140 deg. dur- 
ing the mixing operation, and it starts 
through the curing cycle at that temper- 
ature. 

An MIEP project has improved the 
production process at this point. A 
study of the mixing operation was 
made, and changes which resulted have 
cut mixii.g time in half. A complete 
change in mixing technique will prob- 
ably emerge from yet another MIEP 
project 

This project, which now is in the 
development stage, would substitute a 
continuous mixer for the batch mixing 
method now in use. New mixer will 
take matcrials from the pre-mixing stage 
and combine them in a continuous op- 
eration. A screw extruder will de-acrate 
the mixed propellant and act as a 
pump to load the propellant into the 
cngine cases. 

Rather than mixing a batch at a 
time, Thiokol will have a continuous 





(No. 1 of a Series of Space Age Portraits) 


frustrato 
engineerensis 


We got this sketch of the new- 
est subspecies of homo sapiens 
from a fellow who doesn’t look 
like this amv more. We offered 
him a chance to do interesting, 
creative work in the missile 
and space field, and cured him 
of a malady that has struck 
too many good engineers. 

If you know anyone who has 
job problems which make him 
kin to the fellow depicted 
above, refer him to us. We're 
hiring creative people to work 
on some truly advanced proj- 
ects in the Astrionics field. If 
your friend—or you yourself for 
that matter — would like to do 
important work on advanced 
missile programs, drop a con- 
fidential note to our Mr. Bill 
Ziminski. Bill will be pleased 
to send him—or you— more 
information on the advantages 
of joining our un-frustrated 
engineers. If you'd also like a 
frameable enlargement of the 
sketch above, mention it in 
your note, or jot down your 
name and address in the mar- 
gin of this ad, tear out, and 
mail to Astrionics Division, 
Fairchild Engine and Airplane 
Corp., Wyandanch, L. |., N. Y. 





thanks to automatic XEROGRAPHY 


...a revolutionary, new system for the high-quality, 
low-cost, rapid reproduction of engineering drawings 


A spectacular breakthrough . . . as revo- 
lutionary as the invention of movable 
type and the printing press . . . has be- 
come a reality because of the devel- 
opment of the XeroX® Copyflo® 24 
continuous printer. 

This automatic xerographic machine 
...caricatured above by Artzybasheff 
... now provides the full benefits of a 
unitized microfilm system, the modern 
approach to high-quality, low-cost, 
rapid reproduction of engineering 
drawings. 

Original drawings are copied onto 
microfilm, and individual frames 


mounted in data processing cards. 
From cards inserted into the Copyflo 
printer, positive prints (or offset paper 
masters) emerge dry, ready for imme- 
diate use—a 24x36” print every 10 
seconds! 

Where the reproduction of hundreds 

. or thousands . . . of different engi- 
neering drawings is needed daily, look 
to automatic xerography and unitized 
microfilm. Write today for Booklet 
X-287 detailing the many advantages. 
Hatow Xerox Inc., 59-96X Haloid 
St., Rochester 3, N. Y. Branch offices 
in principal U.S. and Canadian cities. 


BENEFITS 

® Quality superior to that of any other type 
of engineering drawing reproduction 

@ Substantial savings, up to $500,000 a year 

© Storage space reduced up to 95% 

® No sensitized paper required 

@ Time between request and print 
dramatically shortened 

@ Reduced-size prints make handling easier, 
slash material costs, cut postage 


HALOID 
XEROX: 





source of propellant for its castin oper- 
ation. One propellant mix can * run 
through the mixer for a production run 
of one type of engine, then the system 
can be switched to another mix for a 
different engine. With the continuous 
mixer, less propellant is actually in the 
mixing machinery at one time. 


Metering System 


Kev clement in the continuous mix- 
ing operation is a new loss-in-weight 
metering system Thiokol will use for 
feeding the continuous mixer. Materials 
in the pre-mixing phase will continue to 
be mixed in batches since it is almost 
impossible to control low percentages 
ot drv materials in an automatic system 

Company savs the continuous mixer 
will be safer than present batch mixing 
methods, especially in view of high en- 
ergy fuels coming along. The system 
can be isolated in a concrete facility. 
controlled remotely and monitored by 
television. It is similar in principle to 
the equipment used in the on-site load- 
ing scheme proposed by Thiokol for 
loading very large solid motors (AW 
July 28, p. 43). 

Continuous mixer is expected to be 
in operation on a pilot line basis early 
in 1959 to see whether it can match the 
accuracy of batch mixing. Hollev pre 
dicts that it will improve on batch mix 
accuracy. New system involves specially 
designed mixing equipment, but most 
components are off-the-shelf items. 

Ability to predict performance is a 
critical element in production of solid 
rocket grains, and Thiokol tests sam- 
ples of ingredients and propellant at 
various points along the line to make 
sure thev meet specifications 


New Test Methods 


Longhorn Division is working on a 
number of new test methods under 
MIEP. For current propellant types, 
the company has developed new chem- 
ical and ballistic means for testing the 
mixed, uncured propellant in a system 
of in-process quality control. New 
tests techniques are under study for 
future propellant types. Right now, wet 
chemical analvsis is the choice for chem- 
ical testing, and a closed bomb method 
probably will be usea for ballistic test 
ing of the uncured propellant. In the 
closed bomb test, propellant is burned 
in a closed sphere, giving a measure- 
ment of burning time and pressure. 

(he other possibilities for ballistic 
test are vented vessel and strand burn 
ing systems. Vented vessel is a vertical 
rocket motor which is filled with pro 
pellant and which end-burns, providing 
measurement of pressure and time. In 
strand burning, a tube is forced full of 
propellant, and time is measured when 
the propellant burns down through two 
timing wires. 

A chemical analysis method which 
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has future possibilities involves nuclear 
magnetic resonance and electron para- 
magnetic resonance. Southwest Re- 
search Institute has worked on this 
project for Thiokol. Right now it is a 
research tool, but it may develop into a 
quantitative control test which will give 
a rapid reading on constituents. Both 
nuclear and electron resonance systems 
have been dropped for polysulfide sys- 
tems, but they may be used for rockets 
now in the research stage. 

Thiokol hopes that some combina- 
tion of such methods as wet chemical 
analysis, X-ray inspection, nuclear and 
clectron resonance and closed bomb 
will furnish an instrumented method 


of testing propellants in the production 
process for the fidelity to specifications 
which is necessary in predicting rocket 
performance. 

Once the propellant is mixed, it is 
ready to be cast and cured. The engine 
case is set in an upright position, with 
the rear of the engine at top, and a 
mandrel is seated in an alignment 
sleeve in the bottom or front, of the 
case. This mandrel is shaped to form 
the internal geometry of the grain 

The mandrel is raised to allow the 
propellant to flow into the case through 
an opening in the bottom. Case is 
loaded from the bottom to avoid trap 
ping air in the propellant. When the 





SERVICE IS OUR BUSINESS 


You’re looking at our brand new home, now one of the world’s 
finest facilities specializing in the repair, maintenance and 
overhaul of aircraft turbine compressor equipment. In it is 
12,000 square feet of air-conditioned, dust-free, humidity- 
controlled laboratory area. It houses an extensive variety of 
precision machining, assembly and testing equipment — 
manned by highly skilled engineers and technicians with 
years of successful experience serving the Military Air Forces 
and the world’s leading airlines. 


APPROVED SERVICE ON ALL MAKES OF TURBINE COMPRESSORS 








1300 Shames Drive 
Westbury, L.L., N.Y. 
EDgewood 3-1300 
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AIRCRAFT AND MISSILE HYDRAULIC PUMPS 


A new family of lightweight hydraulic pumps having fixed or variable displacement 
in sizes from 1 to 30 GPM operating at speeds up to 12,000 RPM and higher. This 
design has many important features, including fewer parts and inherent capability 


to perform at higher speeds and elevated operating temperatures. If you will 
send us your requirements we will be happy to submit recommendations for your 
installation without obligation. 


mer ~~ HOW BEND! 


Bendix Hamilton was established 
in 1951 to develop and manufac- 
ture high precision fuel systems and 
hydraulic components for the 
aircraft industry. Today expanded 
facilities and a broader product line 
permit us to serve the missile 
industry as well. 

Major products—aircraft and 
missile hydraulic pumps; hydraulic 
components and sub-systems; en- 
gine fuel pumps and fuel system 
components; precision bellows and 
bellows assemblies; thermostats and 
related sub-assemblies; and sub- 
contract manufacturing and brazing. 


PRECISION BELLOWS, 
SUB-ASSEMBLY WORK,» 


Bellows and bellows assemblies for air- 
craft and missiles, ordnance and other 
precision instrumentation tailored to 
your needs. Originally developed to 
meet the exacting requirements of air- 
craft and missile components bearing 


the Bendix name. Hydraulic forming 
together with precision process labora- 
tory control of materials selected— 
brass, Phosphor bronze, beryllium cop- 
per, stainless steel, Monel, etc.—assure 
maximum resiliency and long service 


life. 


ALUMINUM DIP BRAZING 


Molten flux dip brazing techniques 
offer freedom of design. Wrought, 


stamped and pre-machined aluminum 
alloy parts may be joined into compli- 
cated forms to provide lightweight 
pressure-tight assemblies to replace 
castings with complicated coring and 
machining. 

FURNACE BRAZING > 
Dry hydrogen brazing of high-strength, 
high-temperature alloys using con- 
trolled atmosphere dry hydrogen fur- 
naces makes possible the fabrication of 














HYDROCARBON AND CHEMICAL FUEL PUMPS 


A new family of gear pumps for turbine engines and other applications for hydro- 
carbon fuels in sizes from 150 pounds per hour to 3,000 pounds per hour at discharge 
pressures up to 1,000 PSI. Piston fuel pumps are available for higher discharge 


pressures where required. A special mono-propellant pump having capacity from 
Y to 44% GPM at 3,600 RPM is also available for Ethylene Oxide, Hydrazine, Norma! 
Propy! Nitrate, and other similar fuels 


HAMILTON CAN HELP YOU 


complex assemblies such as turbine 
burner rings, manifolds, etc., up to 
42” in diameter. 


SUB-CONTRACT 
MANUFACTURING 

Available sub-contract manufacturing 
facilities embrace all phases of produc- 
tion engineering and precision machin- 


ing, high-temperature brazing, assembly 
and test of customer-designed com- 
ponents and systems. Current aircraft 
engine and missile production pro- 
grams include fuel and hydraulic com- 
ponents as well as surface control 
actuators. 


SERVICE AND OVERHAUL 


Complete field service and overhaul 
facilities are provided and offered to all 
customers in support of all original 
equipment programs—another reason 
why it will pay you to do business with 
Bendix Hamilton. 


FACILITIES 

Bendix Hamilton engineering, manu- 
facturing and test facilities are diversi- 
fied and complete to support all 


- 
t 
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es: : 


product Physical plant 
space of 232,000 square feet includes 
air conditioned, humidity-controlled 


dust-free areas for assembly and test of 


progranis 


precision products 

Lapping operations hold flat sur 
faces within one light band when 
checked with an optical flat. Grinding 
and honing departments continuously 
tolerances as low as five 
an inch on production 


maintain 
millionths of 
work 

The specialized 
production test facilities offered to any 
Bendix Hamilton customer are com- 
plete to develop and produce equip- 
ment to the most exacting require- 
ments of .the aircraft and missile 
industries. They assure a quality end 
item manufactured and tested to your 


engineering and 


specifications. 


Hamilton Division 


HAMILTON, OHIO 











work in the fields of the future at NAA 


ELECTRONICS 
ENGINEERS 


Work on America’s most 
advanced weapon systems 


At North American Aviation, 
work on such top-level proj- 
ects as the B-70 and F-108 
weapon systems, and the X-15 
manned space ship, has cre- 
ated unique careers with a 
tremendous engineering po- 
tential. Widen your horizons 
in these fields: Flight Control 
Analysis, Reliability Analysis, 
Flight Simulation, and Sys- 
tems Analysis. 


We have immediate openings 
in applied research on radome 
development, antenna develop- 
ment, infrared, and acoustics. 


Minimum requirements are 
actual experience plus B.S. 
and advanced degrees in E.E. 
and Physics. 


For more information please 
write to: Mr.A.M.Stevenson, 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 


NORTH (\ 


AMERICAN 
AVIATION, INC. 
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Thor, Jupiter Test Stand Enclosed 
Thor and Jupiter liquid propellant rocket engine test stands at Neosho, Mo., plant of 
North American’s Rocketdyne Division are enclosed and heated for winter tests. Large steel 
door is being installed under the overhang to keep stand closed except during actual firing. 


case is full, the mandrel is seated, cut- 
ting off the propellant flow. It takes 
about an hour to set up a unit, cast it 
and move it to the curing ovens. 
Curing is a big problem, and a new 
method has been developed under 
MIEP which has cut rejects consider- 
ably and eliminated the need for pres- 
sure curing. The new technique is called 
program curing, and it has cut in-proc- 
css rejects to less than 1% with one 
tvpe of motor and less than 4% with 
another, which is one-third former rate 
Under the former method, the cast 
propellant was cured at a constant 170 
deg. This accelerated the curing proc- 
ess and brought a rise in the heat of 
the curing reaction. Since the propel 
lant is a good insulator, the internal 


Bomarc IM-99 Guidance System Tested 


areas retained heat, and the heat of re- 
action actually drove the internal tem 
perature above oven temperature. 

When this occurred, the oven was 
literally cooling the grain, and it was 
thermally contracting to get back down 
to oven temperature. The result was 
stressed areas and voids, especially in 
the curved areas and shoulders of the 
erain. Since the propellant was in an 
umorphous state, it wouldn’t flow and 
heal these stresses and voids, according 
to C. L. Dunn, Process Division supe 
\ISOT. 

After a study of the curing process, 
[Thiokol came up with a system of pro 
gram curing which avoids this problem 
Since the excessive heating occurred 
early in the curing cycle, the solution 


a 


Guidance systems of Bocing Bomare IM-99 missile is tested in a “soft-mounted” dolly and 
missile exerciser. Mounts are air springs which replace davit system’s leaf springs. 
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KINGSTON 


SYSTEMS 
MANAGEMENT 


A proven source offers expanded Research and Manufacturing facilities 


To meet ever-increasing demands of the military for advanced data processing systems, 
the IBM Military Products Division greatly expanded research and manufacturing 
facilities in 1958. Two entirely new facilities were completed during the year—at King- 
ston and Owego, New York. The Owego plant is engaged in such vital defense projects 
as the bombing-navigation system for the B-52 and for the new, exotic-fuel B-70 aircraft. 
At Kingston’s new Laboratories, advanced research in fields like cryogenics, magnetics 
and circuitry is making important contributions to the SAGE and Bomarc-SAGE Inte- 
gration Programs among others in progress there now. The combined staffs of Military 
Products now make up one of the largest groups of specialists in Military Operational 
data processing and systems management in the world. They are ready now, as always, 


to iuin their talents to the increased data processing requirements of national security. 


MILITARY PRODUCTS 


INTERNATIONAL BUSINESS MACHINES CORPORATION, 590 MADIGON AVE., NEW YORK 22, N.Y. 
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Salute to Sud Aviation — 


2,000,000 miles of jet experience ! 


Salute to Air Algerie, Air France, Finnair, Royal Air Maroc, S.A.8., Sabena, 
Swissair and Varig airlines, for their selection of Caravelles. 

Salute to Air France and other airline customers for the exclusive selection of 
Lear Automatic Flight Controls. 


Lear A/F/C’s provide passenger comfort, navigation accuracy and economy, 


plus an “on-timeness” heretofore unknown in any scheduled airline operation. 


Thousands of Lear Automatic Flight Control systems...flying all types of 


aircraft, all over the world...are setting the standard for automatic flight. 
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was to program a gradual increase in 
temperature so the oven doesn’t reach 
maximum temperature for several hours 
After the grain is cured, the mandrel 
is pulled by a hydraulic core popper 
and hoisted out of the engine. Such 
hardware as blast tubes and nozzles are 
installed, as are the igniters—miniature 
rocket motors called pyrogens which 
are electrically ignited by pyrotechnic 
pellets. When center of gravity has 
been determined, the solid rocket motor 
is painted and packed for shipping 
Before it is packed for shipping, the 
finished grain goes through radiological 
inspection. X-ray film is wrapped around 
the outside of the case, and Cobalt 60 
pills are run through the inside of the 
grain to produce a pictute which will 
show fissures. Falcon motor is photo 
graphed by 250 kv.X-ray machin 


Non-Destruction Tests 


Since this is an expensive process 
mere and because X-ray film may be in 
sere ndipity short supply, Thiokol investigated the 
state of the art in non-destructive test 
ing in search of another method. ‘The 
answer is a svstem of radiological in 
spection which produces a picture of a 
cross section of the grain on a television 
screen. Pilot equipment is planned for 
installation early in the coming veat 
This new system is built around a 
2 million electron volt Van de Graaff 
accelerator. A gamma rav source is po 
sitioned at the end of a shaft, and 
the grain is traversed over and ro 
tated around this source 4 Lumicon 
system gets a picture of the grain 
through a light amplification system 
which reads light from a fluorescent 
screen sensitive to gamma _ radiation 
Chis produces a television-like picture 
on the monitor and permits the in 
spector to scan the grain as it goes bi 
the radiation source and Lumicon 
pickup. Inspection can be recorded b 
photographing the monitor. High Volt 
age Engineering Corp. and Bendix 
Friez are building the svstem (AW Feb 
ef p 59 
Finished engines are also spot checked 
by static test firing. Longhorn Division 
has a four-bay test stand which can 
take thrusts up to 150,000 Ib. and was 
originally designed to handle firings of 
probing beyond present knowledge... . opening new cor small rockets on the order of 401 
nto the unknowns of space THIS is the « ting tas f the profes rounds a dav. A new two-bay pit that 
at MARTIN-DENVER. Post-Titan weapon system pac will handle thrusts up to 1.5 million Ib 
is under construction 
Longhorn Division is developing an 


no 


instrumentation svstem for the new test 
stand which will use an Ampex FRIOOA 
unit to eliminate a number of ele« 
tionic steps and convert transducer in 
put directly to an FM modulated signal 
lM modulation feature of the Ampex 
system will be used as an integrator to 
IVF ZA , “TT ip f sum thrust/time and pressure time reé 
lationships. Thiokol engineers are shoot 
DENVER DIWS/(OoWN ing for 0.25% accuracy 
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AERONAUTICAL ENGINEERING 


NOISE suppressors for the de Havilland Comet (left) are uncomplicated and produce 4-5 db. attenuation with six internal corrugations. Five- 
deep-five-shallow nozzle (right) was simple extension of Avon-type silencer developed, tested and rejected for Conway silencing. 


Turbojet Noise Suppression (Part II): 





Designers Weigh Quiet vs. Cost Penalty 


This is the second of two articles on the 
problems and progress in turbojet noise sup 
pression. The first article appeared in Avia 
tion Week Dec. 29, p. 48) 


By David A. Anderton 


Hucknall, England—Development of 
turbojet suppressors at Rolls- 
Royce Ltd. has now reached the point 
where 
e Units can be designed to meet spc 
cific but reasonable silencing require 
nents with bearable penalties. 
¢ Major design problem is determining 
what losses can be borne by a prospec 
tive operator of suppressed-turbojet air 
raft 


noise 


© Two silencers are in production, one 
for the RA.20 Avons going in de Havil- 
land Comet 4s, and the other for the 
RCo.10 Conway bypass engines sched- 
uled for the Boeing 707-420 series 

e The next step—to design an engine 
that doesn’t require silencing—is well 
under way in the RB.14] 
power the DH-121, future short-range 
jet for British European Airwavs 


sclected to 


Development Program 

Behind this current status is a long 
and development program 
stretching back over several vears and 


costly 


involving thousands of tests in ground 
rigs and in flight 


Rolls-Royce is not alone in this field, 
but it was certainly early. Engineers 
working in this triple-skill area—where 
acrodynamics thermodynamics and 
acoustics are needed to solve the prob 
automatically associate the name 
of F. B. Greatrex, head of the experi 
mental station with pionecring 
work in noise Some tech 
sound use his 


le Hs 


here, 
suppre ssion 
uicians m 
name as a verb, meaning “to appl his 
design ideas to a silencer problem,” and 
speak of “ 

Currently 
manufacturer 


suppre ssion 


greatrexing a new nozzk 


almost every turbojet en 


ginc and some airframc¢ 


companies are studying and developing 


noise suppressors. With many of thes¢ 


EIGHT-CORRUGATED nozzle (left) was tested on English Electric Canberra’s Avon for in-flight measurement of noise suppression, Seven- 
lobed nozzle (right) developed for Conway produced most silencing of units tested in program; maximum attenuation was more than 10 db 
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With its 4-way mounting feature, ANGLgear is easy to 
incorporate in either manual or power-operated trans- 


mission systems. 


ANGLgear’ simplifies your 90° drive problems 


Expanded iine now includes 
standard sizes from Vs to 2% hp 


You can now specify ANGLgear 
in ratings from 44 to 244 hp, with 
choice of 1:1 or 2:1 gearing and 
2 or 3-way shafting. Selection like 
this makes it easier than ever to 
meet your 90° power takeoff re- 
one of these 


quirements with 


standardized bevel gear units. 


ANGLgear is designed specifically 
for airborne applications—as an 
original equipment component or 
for replacement and repair use. 
Extremely compact and featuring 
t-way mounting, it is easy to in- 
corporate in trans- 


your power 


LINEATOR® 


ROTORAC® 


mission systems; easy to install. 
With its precision gearing, it pro- 
vides smooth, positive drive, free 
from backlash or slippage prob- 
lems. Completely enclosed and per- 
manently lubricated, it requires 
little or no maintenance. Further- 
more, ANGLgear invariably costs 
less than other types of right-angle 


drives. 
NEW CATALOG AA-58 


Gives performance 
curves, dimension- 
al diagrams, and 
other pertinent 
data on ANGLgears 
for airborne power 
transmission appli- 
cations. Write fora 
copy today 


ANGLgear is available from stock in the types 


and sizes listed in the table below. Special sizes, 


special gear ratios, etc., can also be furnished to 


your requirements. Write for further information. 


BASIC MODEL DATA 
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HILLSIDE 5, NEW 


in Canada by: WINNETT BOYD LIMITED ° 


JERSEY 


745 Mt. 


Pieasant Rd., Toronto 12, Ont. 








companies highly competitive for com- 
mercial orders, there has been some re- 
luctance to trade information, and there 
has been duplication in the field. 

But Rolls-Royce and Boeing Airplane 
Co. have an agreement for complete in- 
terchange of technical data on noise 
suppression. Both companies follow a 
similar approach which differs only in 
design detail. 

One result of this is that Rolls-Royce 
has specific data on the noise produced 
by a competitor's engines: the JT3C 
(J57) and JT4A (J75) turbojet produced 
by Pratt & Whitney. 

This data indicates that the Avon is 
the quietest of the four engines cur- 
rently being silenced. The Conway 
runs about five to six decibles higher, 
the JT4A noise is between one and two 
decibels above the Conway and the 
JT3C is loudest at one to two decibels 
more. 

rhus the JT3C-powered Boeing 707- 
120s now in service with Pan American 
World Airways are 7-10 db. louder than 
the Avon-powered Comet 4s in service 
with British Overseas Airways Corp. 

Normally a silencer that quiets the 
bellow of a turbojet by about 10 db. can 
be considered a good unit. Thus Boe- 
ing, tackling an engine already louder 
by that amount, has a more difficult job 
to do than Rolls-Royce, considering 
only the degree of sound suppression 
necessary. 

Another result of the Rolls-Royce in- 
terchange with Boeing is the division 
of development and manufacturing of 
silencers for Boeing’s 707 series. Rolls- 
Royce will develop and build the units 
for the Conways, and Boeing will de- 
velop and build the silencers to be fitted 
to the JT3 and JT4 engines. 


Major Contributions 


Greatrex credits engineers at the 
Fairey Aviation Co., developer of the 
Rotodyne VTOL airliner (AW Oct. 6, 
p. 42), with exceptional work in the 
field of sound suppression. He points 
out that the penalties attached to 
Fairey’s silencers for the Rotodyne’s 
afterburning tip jets are much greater 
than those for statically-mounted turbo- 
jets. 

Fairey’s problem is to produce a sup- 
pressor which lowers the noise level by 
an average of 10 db., and up to 15 db. 
in the middle-frequency range. Such a 
silencer must also take the loads applied 
by a 350G centrifugal force and by 
burning gases at about 3,200F and 45 
psi. The weight has to be a minimum 
because blade loads must be reduced 
and flutter must be avoided. Besides 
all this, the Rotodyne spends most of 
its flight regime in the autogyro phase, 
with only 5-10% spent with tip jets 
burning. Thus cold drag of the silencer 
is vitally important. 

In spite of all this, Fairey technicians 
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ROLLS-ROYCE “siege gun” is an outdoor test stand for open-air measurements on full-scale 
engines such as the Avon running here. The test stand can handle thrusts up to 30,000 Ib. 
either in forward or reverse thrust. Control room 75 ft. away is in line with the inlet. 


QUARTER-SCALE test bed used by Rolls-Royce has a Blackburn Palas 600 engine producing 
a jet velocity of 1,760 fps. The turbojet’s exhaust has characteristics comparable to full- 
scale units and is useful for development work on scaled-down silencers. 


ENGLISH ELECTRIC Canberra, with Bocing-type multi-tube suppressor on right engine, flies 
low in non-standard test. Standard altitude for flight test measurements is 500 ft. Canberra 
makes flights alternately on right and left engine past a measuring point on the ground. 
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TORRINGTON STAINLESS AIR 


When Airspeed 
Makes the Weather Horizontal... 


When the weather comes in at hundreds of miles per hour, no seal 
can keep rain out of exposed anti-friction bearings. 

For such applications, Torrington Aircraft Needle Bearings and 
Cam Followers are made available in stainless steel. This material 
resists corrosion pitting and prevents the formation of areas of 
increased stress in bearing contact surfaces. Life expectancy is 
greatly increased for exposed airframe applications. 

These advantages of stainless steel, coupled with the high 
inherent capacity provided by the full complement of rollers, make 
Torrington Aircraft Type Needle Bearings ideal where space and 
weight are at a premium. The Torrington Company, Torrington, 
Conn. —and South Bend 21, Ind. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 
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BEARINGS 


TYPE RT—high strength stud 
with rollers and outer race 
designed to roll on a hard- 
ened steel track. 

TYPE NBC— inner race, outer 
race, rollers and washers 
securely fastened to inner 
race. 

TYPE NBK—inner race, rol- 
lers and self-aligning spheri- 
cal OD outer race mounted 
in spherical ID ring. 

TYPE NBF—extra heavy 
outer race for heavy rolling 
loads. Also available in 
double row NBL series. 
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have developed a suppressor which re- 


duces the noise by about 4 db., with 
somewhat higher figures in the middle- 4 
frequency range. They expect to get 


6 db. from the same basic unit almost 
immediately; and ultimately to get 10 


db. or better. ; 
Douglas Aircraft Co., although buy- 
ing the Rolls-Royce Conw ay engines for 


some of its DC-8 overwater versions, 
has developed its own ejector type of 

silencer and thrust reverser which will ™m 

be on production airplanes. The proto- b e c a 

type DC-8 flew with a copy of the 


Rolls-Royce silencer. 


General Electric Co.’s Aircraft Gas 
l'urbine Division has developed noise O SO e fx 
suppressors for the CJ-805 (J79) en- 
gines scheduled for Convair’s 880 series 
of jet transports. 

This adds a total of seven production- 
type suppressors, which all ue from o ALL NEW CENTER HEAT 
one basic design principle arising out — Saves you 50% to 75% on oper- 
of the characteristics of the noise itself. ating cost. A 1500 watt element in 
. . the new Binks paint heater does the 
Noise Mechanism work of 3000 ind 6000 watt units 

Turbojet noise is generated by turbu- found in other heaters. There are two 
lence at the mixing surface between the reasons why. First, the heat is in the 
hot, high-velocity jet and the cold, low- center. It has to heat paint. Second, 
velocity ambient air. Classical mathe- the new paint tract has an enormous 
matical analysis of the problem was heat contact area. Low heat does the 
performed by Prof. M. J. Lighthill in work of high heat . . . actually elimi- 
England, who delivered a formula for nates a primary cause of bake-out. 


the variation of acoustic power. 
His dimensional analvsis showed that 
acoustic power is a function of the jet 2) ALL NEW 27 FOOT LONG 
PAINT TRACT 


density, the cube of the jet velocity, 


the nozzle cross-section area, the den- — Multi-finned tract design packs 
sity ratio of a jet to ambient air, and over 3% sq ft of uniformly heated 


the jet Mach number raised to some surface into a 15” height and 314” 
power between five and seven. Since diameter. You attain highest vis- 
jet velocity occurs in the numerator of cosity control at delivery rates up to 
the ratio expressing the jet Mach num- 30 oz per minute. Temperature is 
ber, the major factor in determining thermostatically controlled at 150°F. 
acoustic power is jet velocity. The entire paint tract removes for 
The acoustic power generated by a easy maintenance. 
jet is therefore proportional to the 


eighth to tenth power of the jet veloc 4 MODELS U/L APPROVED 


me —— | Available for 115v or 220v operation, 


The thrust of the jet is also propor- - . . : - 
tional to the velocity, but only to the with or without paint circulating 
pumps. 


first power. 
So the important thing to do is to 


reduce the velocity far enough to drop SEND FOR FREE BULLETIN 


the acoustic power substantially, but D Shes the enclusive technical fea- 
not far enough to reduce the thrust tures of this all-new Binks paint 
too much. heater. Available from your nearest 
lor example, a jet velocity reduction Binks industrial distributor or write 
of 100 fps.—a few per cent of a typic: il lirect to the address below. 
exhaust velocity of 1,800 fps.—results 
in an acoustic power reduction of just Ask about our spray pointing school 
about 40% and a thrust reduction of Open to all—NO TUITION—covers all phases 


about 54% 


Such a thrust loss is unacceptable to ra 7 
an operator, who would expect the max- rr 
imum to be held at 1%. For that loss = 
SPRAY SPRAY WATIONWIDE 


the acoustic power is reduced only by 
about 8%, which is probably also un- EVERVTHING — ms — 


acceptable. ? — Binks Manufacturing Company 
Ihe designer’s task is a difficult one. 3116-30 Carroll Avenue West, Chicago 12, Illinois 


He must provide maximum noise sup- a 
pression with minimum reduction in REPRESENTATIVES IN PRINCIPAL U.S. & CANADIAN CITIES + SEE YOUR CLASSIFIED FP oiectony 
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Q-5 is dropped by plane at 35,000 
feet ((A) in diagram). Then its twin 
rockets ignite, propel it to speeds re- 
quired to operate its ramjet engine. 







The U.S. Army’s new Q-5 Kingfisher 
was designed by Lockheed’s Missile Sys- 
tems Division to provide our mighty 
arsenal of ground-to-air missiles with a 
realistic test of marksmanship—against 
high-altitude targets moving at super- 
sonic speeds over 1500 miles-per-hour. 
The Kingfisher is 38-feet long, 20- 
inches in diameter, has a 10-foot wing- 
span and weighs more than 7600 pounds. 
As it flashes across the skies it electroni- 
cally simulates any desired size and type 
of “enemy” plane or air-breathing missile. 
The Kingfisher’s electronic Firing 
Error Indicator instantly and accurately 
tells ground controllers whether missiles 
fired at it are “hits” or “misses” —and 
automatically evaluates each missile’s 
angle-of-attack, miss-distance, and other 
highly important technical data. 
Undamaged by “hits” scored on its 
electronic image, the Q-5 Kingfisher is 
parachute recovered after each flight. 
This Lockheed-developed “missile 
with 9 lives” will enable the U.S. Army 
to achieve hitherto impossible proficiency 
in missile marksmanship against super- 
sonic targets—at a saving to taxpayers of 
approximately half a million dollars on 
each recovery flight. 


and course 


are 


fed 


into 


How Lockheed helps conserve defense dollars: 


The missile with 9 lives 


Q-5 is detected as “enemy” by 
ground radar (B), and its speed, alti- 
tude, 
control computer of Nike battery. 


fire- 


















Missiles fired at Q-5 are like those 
used in wartime—but lack high- 
explosive warheads. Nike missile (C) 
scores “hit” on Q-5’s electronic image. 




















NE ON OS 


Above: Entering oval flight pattern, Q-5 attains speeds over 1500 
mph. Second ground radar (D) and missile-launching battery (E) practice 
their marksmanship until Q-5 Kingfisher’s fuel supply is exhausted. 


Left: Landing on its nose-spike in a remote, uninhabited area, after 
floating down by parachute (F), the Q-5 is recovered by U.S. Army 
ground crews—to be refueled and refitted for future flights. 


LOCKHEED 


LOCKHEED AIRCRAFT CORPORATION, MiSSILE SYSTEMS DIVISION 
MISSILE RESEARCH & DEVELOPMENT «¢ BALLISTIC MISSILE SYSTEMS MANAGEMENT + 
ROCKETRY + ULTRASONIC AERODYNAMICS + SPACE INVESTIGATIONS « NUCLEAR PHYSICS « 
ADVANCED ELECTRONICS « HIGH-SPEED AUTOMATIC DATA REDUCTION «+ 
RAMJET PROPULSION TESTING 





AiResearch Interiors for the “Executive Ayer-Liner” 


Your office can be this pressurized, 


AiResearch Aviation Service has been selected to 
convert a large number of Convair 240s for Fred- 
erick B. Ayer & Associates, world-wide aircraft 
dealer, into Executive Ayer-Liners, the first pres- 
surized aircraft ever offered to the corporate 
market at a realistic price. 

Custom interiors, like the demonstrator shown 
above now on a nation-wide tour, are designed by 
AiResearch engineering specialists and interior 
stylists to meet individual company requirements. 
AiResearch conversion has increased the range of 
this superior business aircraft 50 percent over the 
commercial modei and has increased the gross 
weight. Outer wing panel fuel tanks assure you 
one-stop, coast-to-coast flights with ample fuel 


THE 


efficient business aircraft 


reserve for instrument weather. 

Other modifications include installation of 
auxiliary power units, new instrumentation, new 
electrical, hydraulic and pneumatic systems, plus 
radar and auto-pilot (optional). These improve- 
ments, exterior painting and relicensing of the 
aircraft are done by AiResearch specialists meet- 
ing all CAA regulations. 

AiResearch Aviation Service has performed 
more executive modification programs on Con- 
vair 240s, 340s and 440s than any other company. 
You are invited to inspect our more than 150,000 
square feet of floor space representing the finest 
conversion, modification and servicing facilities 
available. Free brochure mailed on request, 


CORPORATION 


AiResearch Aviation Service Division 


International Airport, Los Angeles, Calif. * Telephone: ORegon 8-6161 


Ground Support * Conversion and Modification * Custom Interiors * Instrument, Radio, Electronics * Airline Service * Turn-Around Service 
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net thrust and minimum increases in 
weight and nacelle drag. 

He ends up producing a piece of 
hardware for the airplane that contrib- 
utes absolutely nothing to the economy 
of the airplane’s operation or the safety 
and comfort of the passengers. 

Current silencers work by speeding 
up the mixing of the hot high-velocity 
jet with the ambient air and by spread- 


ing this mixing over a large area. They 


do this in several ways: 

e By corrugations or lobes inside the 
exhaust nozzle, as in the Rolls-Royce 
silencers for the Avon. 

e By a large number of small nozzles 
in an array, as in Boeing’s silencers for 
the Pratt & Whitney engines. 

¢ By a lobed nozzle looking like a large 
flower, as in the Rolls-Royce silencer 
for the Conway engine. 

e By an ejector arrangement, as in 
Douglas’ silencers for the DC-8. 


Specific Silencers 

The unit built by Rolls-Royce for the 
\von engines in the Comets is decep- 
tively simple in appearance. It produces 
a peak-to-peak sound attenuation of 
about four or five decibels, which is 
enough to reduce the roar of the en- 
gines to a tolerable level. 

The silencer is a relatively simple 
extension to the jet tailpipe. Area dis- 
tribution along the axis produces a con- 
vergent-divergent nozzle. But built on 
the interior surface of this extension is 
a series of six lobes, which Rolls-Royce 
refers to as corrugations from their 
earlier work with internally-corrugated 
nozzles. Each of these corrugations is 
pressure-balanced across its wall by a 
bleed tube leading to ambient air. 

Increase in cross-sectional area over 
that of the standard nozzle is small; 
the area ratio is 1.57, which means that 
the silencer diameter is 1.25 times as 
great as the unsuppressed nozzle. 

No thrust reverser is included in this 
configuration, because of the Comcet’s 
landing performance. 

The Conway is more of a problem 
to silence than the Avon; it makes morc 
noise. This is, incidentally, in contrast 
to one of the early arguments advanced 
in favor of the bypass engine: it is sup 
posed to be a quieter engine. It can be, 
thrust for thrust, but this one is not 

The reason is that the Conway pro 
duces more thrust from a larger nozzle 
with somewhat colder jet cxhaust 
Lighthill’s dimensional analysis showed 
that jet noise—although dominated by 
the factor of jet velocity—also is a 
direct function of jet density and cross 
section area. The Conway uses a cooler 
jet with higher density and a larger 
cross-sectional area; these factors com- 
bine to raise the sound level of the 
engine. 

Using generalized performance curves 
developed by tests and analysis, Rolls- 
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Royce engineers were able to select the 
correct parameters for the desired silenc- 
ing, which was on the order of 10 db. 
Three suppressors were constructed for 
comparative tests: 

¢ Five-deep-five-shallow nozzle, which 
mounted 10 corrugations inside a single 
circular nozzle. Area ratio of this nozzle 
was 2.72: diameter ratio therefore was 
1.65. 

e Eight-corrugated nozzle, which had 
eight vaned lobes symmetrically oriented 
around a central nozzle with eight 
corrugations and which resembled a 
large steel daisy. Area ratio was 2.74; 
diameter ratio was about 1.66. 

e Seven-lobed nozzle, which had a 
central nozzle with seven internal cor- 
rugations surrounded by seven separate 
egg-shaped nozzles each with a single 
internal corrugation. Area ratio was 
2.60; diameter ratio was 1.61. 

Each of these nozzles was tested in 
comparison with an Avon type (six 
corrugated) nozzle and an unsuppressed 
standard nozzle. 

Quietest combination was achieved 
with the seven-lobed nozzle, and noisi- 
est of the three was the eight corrugated 
unit. Maximum attenuation was on the 
order of 10 to 11 db. compared with 
the unsuppressed unit, and the spread 
between noisiest and quietest was about 
3 db. ‘ 

Like most engineering decisions, the 
final choice of suppressor design was 
not made on the basis of silencing only 
Weight, drag, and internal losses were 
factored into the final choice 

Best compromise was decided to be 
the cight-corrugated unit. Its peak-to- 
peak attenuation in ground tests was 
about 8 db. But in the critical flight 
tests, the attenuation increased to be 
tween 10 and 11 db., more than enough 
to mect the technical requirements and 
probably quite enough to make sub 
jective noise acceptable 

Ihe company treats these silencers 
and will so treat any future units—as 
parts of the engine, not to be pampered 
or handled any more carefully than the 
engine itself. Overhaul life is stated to 
be the same as that of the engine, which 
means 1,000 hr. initial period for the 


Avon silencers 


Test Background 

Both model and ground 
nd flight tests have made by 
Rolls-Rovce technicians during the com 
program 


full-scale 
been 


pany’s sound 
They started originally with 


suppression 
a simple 


open-air arrangement, in which sound 
measurements were taken in the open 
at specified distances and angles from 


the nozzle of a turbojct. This had the 
advantage of being quick and simple; 
it had the disadvantage of supplving 
only static ground data 

That disadvantage plus some of the 


estimates of future needs made the 


work in the fields of the future at NAA 


TEST 
EQUIPMENT 
ENGINEERS 


If you've been looking for an 
opportunity to explore new 
engineering territory, the 
positions now open in our 
electronics test equipment 
group may be right down 
your alley. 


We need engineers to do 
research and development 
based on an entirely new elec- 
tronics test equipment philos- 
ophy. Briefly, the job involves 
design of test equipment and 
analysis of electronics designs 
submitted by vendors and 
subcontractors. This is one 
phase of our work on 
advanced weapon systems 


B-70 and F-108. 

\ BSEE, plus experience, can 
qualify you. 

For more information please 
write to: Mr. A.A. Stevenson, 
Engineering Personnel, 
North American Aviation, 
Inc., Los Angeles 15, Calif. 


NORTH (r\ 


AMERICAN AMA 
AVIATION, INC. 














on fabricating facilities 
for aluminum? 


Let ALCOA’S JOBBING DIVISION 
Be YOUR Subcontractor! 


WANT TO stretch your aluminum fabricating facilities, 
particularly during peak production periods? 


THEN CALL on Alcoa’s “custom-service for manu- 
facturers’’—the Alcoa Jobbing Division. From a single, 
tiny component to the most complex subassembly, con- 
sider Alcoa’s Jobbing Division for any part of an alu- 
minum fabricating job. In the field of aircraft and mis- 
sile components, especially, Alcoa’s facilities and experi- 
ence are unmatched anywhere in the world. 


COST ... ? Frequently less than your own cost- 
accountants would report for a do-it-yourself job, For 
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Alcoa already has the major facilities for production— 
plus the facilities and skills for tooling-up at rock- 
bottom costs. 


WANT TO know more... ? Write Aluminum Company 
of America, 2026-A Alcoa Building, Pittsburgh 19, Pa., 
for 16-page booklet on the available facilities of 
Alcoa’s Jobbing Division. Facilities at your service . . . 
for welding, rolling, brake-forming, bending, spinning, 
finishing, testing and other services. You'll be surprised 
how much Alcoa can help you lighten your load! 


SA Nw PSL ST 
Your Guide to the Best in Aluminum Value 
i ALCOA atom 
A 





LUMINUM 


ALU COmeaN OF Ameen 











Here’s 
how Alcoa 
helps you 
design and 

make 

‘:.. 


You get more than just 16 
ounces of metal in every 
pound of Alcoa® Alumi- 
num. Here are eight im- 
portant unmatched values 
that go with it: 


Research Leadership, bringing 
you the newest in alloys and 
other applications. 

Product Development by expe- 
rienced specialists in your field 
of interest. 

Process Development Labs for 
aid in finishing, joining and 
fabricating. 


Service Inspectors to help solve 
production problems in your 
plant. 

Quality Control to meet de- 
manding standards and to 
match your special needs. 
Availability, channeled through 
the nation’s best-stocked alu- 
minum distributors. 
Factory-Trained Salesmen for 
vital, on-the-spot information. 


Sales Administrators, constant- 
ly on call to service your orders. 


Complete line of commer- 
cial aluminum in all forms, 
alloys, gages, tempers and 
job shop services. 


MILL AND CUSTOM PRODUCTS 
INGOT AND PIG « SHEET « PLATE 
WIRE « ROD « BAR « TUBE 
ELECTRICAL CONDUCTORS 
STRUCTURAL SHAPES 
CHEMICALS AND POWDER 
ROOFING « FOIL « FASTENERS « PIPE 
CASTINGS (Sand, Die, Permanent Mold) 
IMPACTS « EXTRUSIONS « FORGINGS 
MAGNESIUM CASTINGS & FORGINGS 
SCREW MACHINE PARTS 


JOB SHOP 
FORMING « WELDING « FINISHING 
FABRICATION AND ASSEMBLY 


ALCOA JB. 
ALUMINUM 


acm mum Company OF amenree 
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engineers take a second look at then 
test mg. The static open-air arrange- 
ment, for example, could give no aero- 
dvnamic data which could be inter 
preted in terms of airplane performance 
decrement. It was expensive to run a 
full-scale engine and would get more 
expensive as future measurements were 
made more extensively on larger engines. 
Probably most important, it gave no 
indication of flight attenuation. 
Three objectives came out of this 
detailed consideration: 
¢ Accurate measurement was the most 
important factor. Without detailed 
measurements and knowledge of their 
validity, data was useless. 
@ Small-scale experiments, if they could 
be scaled up without error, would save 
time, money and material 
e Flight tests were a necessity 
Rolls-Rovee now has three silencing 
test beds on the premises here 
© Full-scale engine rig, the company’s 
“siege gun,” which can handle thrusts 
up to 30,000 Ib.—cither in forward or 
reverse thrust. Free distance around 
the engine is on a sector of 290-ft. 
radius and 240 deg. included angle, 
centered on the engine nozzle. A con- 
trol room 75 ft. awav is in line with 
the inlet. Accuracy of repeated thrust 
measurements is +0.25%. The need 
for accuracies of this level or better is 
emphasized by the fact that desirable 
thrust losses—in terms of what the 
engineers think the operators will bear 
are 1% or less. 
@ Quarter-scale test bed, using a Black- 
burn Palas 600 engine producing a jet 
velocity of 1,760 fps. This is somewhat 
under contemporary high-thrust engine 
standards, but close enough to give 
comparative data on scaled-down nozzle 
configurations. 
e English Electric Canberra fitted as a 
flying test bed with silencers on one 
engine only. This twin-Avon airplane, 
which can be flown easily on one engine 
is used to make flights alternately on 
the left and right engine alone past a 
measuring point on the ground. This 
procedure gives in-flight data for a single 
suppressed and a single unsuppressed 
engine, so direct comparisons can be 
made between successive passes of the 
airplane under the same control condi- 
tions. The standard altitude for Can- 
berra flight-test measurements is 500 ft. 
Some of the tests made by Rolls- 
Royce engineers have shown a few in 
tc iting and even unexpected results 
from some expected problems. For 
example, what about the noise gener- 
ated by two engines close together like 
the Comet installation? Is it twice as 
much, or more, or less? What about 
reflection or augmentation of noise from 
parts of the airplane structure, such as 
the underwing surface of an airplane 
powered by pylon-mounted jets? 


For a Comet type of installation, 


where two engines are mounted closely 
together, the noise in the plane of the 
twin exhausts is actually reduced by 
about three decibels when the tailpipes 
are tangent. As the spacing opens out 
to four diameters or more, the attenua 
tion drops off rather rapidly. 

But this is for the unsilenced jet 
With silencers, only small portions of 
the twin jets would be adjacent, and 
the over-all silencing effect would prob 
ably be insignificant. 

As for reflected noise, there seems to 
be no problem there. ‘Tests made with 
varving areas and thickness of skin 
showed no change in peak attenuations 

One of the more interesting aspect 
of the test results was the measured 
difference between noise on the ground 
and noise in the air for different types 
of silencers. Sound pressure levels wer 
plotted against relative velocity—that is 
the jet exhaust velocity minus the ai: 
plane flight speed. Thus a low relative 
velocity is a high-speed fivypast, and vic 
versa. 


Data Points Curve 


For an 1,800 fps. relative velocity, 
which is probably a fair figure to us« 
for climbout performance of a modern 
transport, data points for in-flight at 
tenuation and ground attenuation did 
not lie on a straight 45-deg. line, but 
rather on a curve. Furthermore, the in 
flight attenuation was greater than that 
of the ground values by almost five 
decibels for the eight-corrugated nozzk 
chosen for the Conway 

This may be, says Rolls-Rovce, b 
cause the relative velocity should actu 
ally be that between the jet exhaust and 
the local stream velocity around the 
silencer lobe, instead of free-stream 
values 

What does all this cost? What ar 
the losses to be charged against the 
suppressor itself in weight, drag, thrust 
and specific fucl consumption? 

Greatrex says Rolls-Royce settled on 
an arbitrary figure of 1% for each of 
these variables. The sound suppressoi 
could not increase cruise specific fuel 
consumption by more than 1%, de 
crease the takeoff thrust by more than 
1%, increase the weight of the airplan« 
by more than 1% of the total pounds 
of takeoff thrust, and increase the cruis« 
external drag by over 1% of the total 
net thrust in cruise and configuration 

Ihese 1% increments, applied to an 
airplane that is takeoff-limited, cost the 
operator somewhere between | and 2 
cach in payload. Final cost for suppre 
sion: between 4 and 8% of the airplanc 
payload. This means anything from 
half a dozen to a dozen passengers in 
high-density-loaded jets 

Such penalties are just bearable in th 
first generation of jet transports, sa\ 
Greatrex. But there are operators who 
would argue long and loudly with him 
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TWO MODELS of four-by-four Van Atta arrays, each mounting 16 dipoles. Array at right with dipole axes aligned when illuminated 
by a test source with the polarization parallel to the dipole axes showed echo area reduction of only 3 db. from minus 30 deg. to 
plus 30 deg. of broadside. This array is polarization sensitive. Crossed dipole array at left is polarization insensitive but echo area is less. 


Compact Reflector Has ECM Potential 


By James A. Fusca 


Rome, N. Y.—A new type of reflec- 
tive antenna array that operates over 
much wider angles of incidence than 
the conventional corner reflector has 
been tested here at the Air Force's 
Rome Air Development Center labora- 
tories 

The technique could be used in 
applications ranging from electronic 
countermeasures and air traffic control 
of light aircraft to space communica 
tions relay satellites 

Called the Van Atta array after Dr 
L.. C. Van Atta of Hughes Aircraft Co 
who first proposed it, the reflector tech 
ruque is based on the equal interconnec 
tion of the radiators of an antenna array 
so that received energy is reradiated in 
the direction of arrival at any angle 
from broadside to endfire. 


Additional Advantages 


Additional advantages include the 
possibility of production of such arrays 
by printed circuit and stripline tech- 
niques for lightness and simplicity and 
of varying the geometry of the radiating 
clements to achieve bandwidths theo- 
retically as high as 10 to one. 

Diversionary missiles such as the sur 
face-to-air Goose (AW Dec. 22, p. 27) 
and the air-to-air Quail (AW Dec. 1, 
p. 31) will, among other electronic 
countermeasures techniques, 


attempt 
to confuse enemy radars by pro- 
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viding a strongly enhanced return 
signal. Radar reflectors that increase the 
apparent radar cross section of the diver- 
sionary drone can make it appear to 
be a large bomber. 

During World War II clusters of 
corner reflectors were obtain 
this type of radar signal enhancement 
Corner reflectors, however, have the 
disadvantages of being bulky, requiring 
rigid support to maintain within clos¢ 
tolerance the angle of intersection of 
their planes, and are very sensitive to 
the angle of incidence of the energy to 
be reflected 

For these reasons, the simplicity and 
versatility that appear to be the advan 
tages of the Van Atta technique indi 
cate a possibility of using it in this type 
of application. Similarly, it could be 
used to increase the apparent radar cross 
section of light private aircraft which 
presently cannot be seen by air traffic 
control radars, simplifying air traffic 
control of such aircraft and aiding colli- 
sion prevention. 


Third Use 


A third possible use of the technique 
would be as a reflector to be mounted 
on a permanent communications relay 
satellite (AW Oct. 20, p. 85) such as is 
presently under study by the Air Force 
Four satellite relay stations orbiting 
the earth around the equator at an alti- 
tude of 22,300 mi. would maintain fixed 
positions relative to the earth as the 


used to 


earth rotated. By spacing these satellites 
at intervals of 90 deg. longitude, it 
would be possible to relay a message 
completely around the earth. One of 
the extremely difficult problems, how 
ever, is that of stabilizing the satellite's 
attitude to within one-quarter degree if 
a highly directive reflector such as a flat 
plate (mirror type) is used. The aperture 
of a Van Atta type of reflective array 
would be large enough to solve this 
problem 


Theory of Operation 


rhe test program at Rome Air De 
velopment Center was undertaken to 
verify the concepts proposed by Dr 
Van Atta bv which the radiating ele 
ments of an antenna array might be in 
terconnected to reradiate received en 
ergy back in the direction of arrival 
The program is described in RADC 
Document No.: AD-148684, dated 
April, 1958. 

This type of reflective array can take 
the physical form of a linear or planar 
array. The capability of reradiating en 
ergy incident upon the array at any 
angle from broadside to endfire is lim- 
ited only by the directivity of the radi- 
ators used. 

The theory of operation of a Van 
\tta array can be seen from the exam- 
pie of a lincar array of six equally spaced 
radiators interconnected with equal line 
lengths. The radiators are intercon- 
nected in pairs that are equally spaced 
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about the array center. Lines of equal 
length are used to make the intercon- 
nections because it is of the utmost im- 
portance that equal phase delay occurs 
in all the lines. 

A plane wave incident upon the ar- 
tay induces currents of relative phase 
in each of the individual radiators. ‘The 
energy travels through the connecting 
lines and is rerad.iated with the relative 
phase maintained because the same 
phase delay is incurred through each 
line. 

Relative Phases 

These relative phases, however, are 
transposed about the center of the 
array and a plane wave is transmitted 
back in the direction of arrival. 

In the same manner, a two dimen- 
sional array can be made up in the form 
of a four-by-four element array with the 
elements interconnected in pairs svym- 
metrically about the center of the array 
that will exhibit the same type of per- 
formance. 

Because no experimental models of 
this type of antenna array were known 
to exist, Rome engineers undertook the 
construction and testing of one. A 
four-by-four array of 16 dipoles was 
selected 

The dipoles were mounted one- 
quarter wave above a ground plane 
and were spaced 0.6 wavelengths apart 
at the selected frequency of 2,850 mc. 


Echo Measurement 


Measurements of the echo area of 
the Van Atta array were made as a func- 
tion of the angle of incidence and were 
compared with measurements made on 
a flat conducting plate of the same cross 
section which was used to establish an 
echo area reference level. 


FLAT PLATE 


ECHO AREA (db) 
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anes Bane 
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PATTERN of energy reflected by a four-by-four Van Atta array compared with a flat 
plate of the same cross section versus angle of incidence. Array had dipole axes aligned 
and polarization of the incident energy was parallel to dipole axes. 


To determine polarization effects and 
frequency sensitivity, measurements 
were made with the plane of polariza- 
tion of the signal from the test source 
parallel to the dipole axes, at 45 deg. 
and normal to the dipole axes, and at 
frequencies up to 350 me. higher than 
the cut frequency. 

The results of the measurements 
showed that, at broadside, the echo 
area of the array and the flat plate were 
approximately equal, as was predicted 


by the theory. The echo area drops off 
3 db. at angles from broadside of about 
plus or minus 30 deg. and 10 db. at 
angles of about plus or minus 55 deg 

This indicates that the wide angle 
capability of the Van Atta array as 
tested is significantly better than that 
of a corner reflector where the 3 db 
point usually occurs at angles of plus 
or minus 20 deg. and 10 db. at plus or 
minus 30 deg. 

Patterns measured with the incident 
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THEORY of the Van Atta array can be seen from the above diagrams. Six elements of a linear array at upper left are connected in pairs 
with equal line lengths. Plane wave incident upon the array (upper right) induces currents of relative phase in each element which travel 
through the connecting lines and are reradiated with the relative phases transposed about the center of the array, so that a plane wave 
is transmitted in the direction of arrival. Interconnections of a four-by-four two-dimensional array are shown at lower right. 
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Sie ote. cite Ghee: 


THREE- AXIS FLIGHT SIMULATION 


assures sytem accuracy and stability 


| 
“There & hee 





By creating the same dynamic motions met 
in high-performance aircraft and missiles, the 
CTI Three-Axis Flight Simulator enables ac- 
curate analyses of flight control systems and 
inertial guidance platforms to be made in the 
laboratory. 

Any conventional analog computer can be 
used with the Flight Simulator for combined 
programming and system analysis. Computer 
(or other signal source) voltages representing 
a pre-determined flight path are accurately 
translated into roll, pitch, and yaw positions, 
velocities, and accelerations by means of a 
position-feedback servo system. Superior per- 
formance with large-volume, high-inertia loads 
is achieved at minimum cost and maintenance 
by the unusual simplicity of design. 

Only the use of actual control components 
under identical flight-motion conditions can 
enable a laboratory evaluation to assure flight 
performance. Write for complete technical 
specifications. 
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Direct hydraulic drive, free from gear noise, produces 
exceedingly smooth motion from rates as low as the 
earth's rotation to velocities and accelerations consider- 
ably higher thon those encountered in modern, high- 
performance aircraft and missiles. 


DYNAMIC 
ALTITUDE 
SIMULATOR 


Available separately or as a 
companion unit to the Three- 
Axis Flight Simulator, this 
Altitude Simulator reproduces 
dynamic altitude changes 
through a bandwidth of 
+700 feet with a frequency 
response of 10 cps. Opera- 
ting range is sea level to 


80,000 feet. 


Engineers: Coreer opportunities ore currently available ot CTI. 


CALIFORNIA TECHNICAL INDUSTRIES 


DIVISION OF TEXTRON INC. 
BELMONT 6, CALIFORNIA 


Foremost in Automatic Testing 





polarization rotated 45 and 90 deg. with 
respect to the axes of the dipoles 
showed, as expected, that this array was 
polarization sensitive. The echo area 
drops off 10 db. for the 45 deg. rotation 
of polarization, and with crossed polariz- 
ation the array acts as a flat plate. 

To overcome the polarization sensi- 
tivity, a crossed dipole array was con- 
structed. Measurements of the echo 
area of this array showed that it was 
polarization insensitive but that the 
echo area was less than that of the first 
array. 


Echo Area 


As can be derived from the formulae 
of the theory, the echo area of the Van 
Atta array is proportional to the square 
of the array gain when phased to direct 
a beam at the angle of interest. The 
gain of a phased array is approximately 
proportional to the cosine of the angle 
fiom broadside, but this approximation 
is not valid for large angles from broad- 
side. 

Therefore, the echo area of this type 
of array is approximately proportional 
to the square of the cosine of the angle 
from broadside. 

Based on this approximation, the 
echo area of the constructed array 
should drop 1.2 db. at angles of plus 
or minus 30 deg. and 3 db. at angles of 
plus or minus 45 deg. The measured 
area, however, dropped about twice 
this amount. The directivity of the di- 
poles mounted one-quarter wave above 
the ground plane causes the echo area 
to drop at wide angles from broadside 
especially at the endfire condition where 
their directivity is zero. 


Test Conclusions 


The test program is considered to 
have substantiated the theory of the 
array. 

With the type of array constructed 
for the tests, limitations as to frequency 
band, polarization, and directivity of 
radiators were found but the polariza- 
hon sensitivity can be overcome by us- 
ing crossed dipoles or a_ circularly 
polarized radiating element such as a 
helix or flat spiral. 

The helix and flat spiral also would 
provide a broader bandwidth. The 
theory applying to these elements as 
radiators suggests that a bandwidth of 
10 to one could be achieved with a 
helix and a bandwidth of five to one 
with a flat spiral. 

Because this type of array could be 
produced by printed circuit techniques 
where, for example, dipoles or flat 
spirals would be deposited on one side 
ot a dielectric sheet and the intercon- 
necting lines on the other side, it offers 
the possibility of rapid and inexpensive 
manufacture, which would be a consid- 
erable advantage for civilian applica- 
tions. 


AVIATION WEEK, January 5, 1959 








SERVO SYSTEMS, 
COMMUNICATIONS 
ENGINEERS— 

TOPP HAS 
CHALLENGING 
PROBLEMS FOR YOU 


in air data computers, missile 

controls, aircraft instrumentation, 

ground and airborne navigation 

equipment and communications 

systems, telemetry and data 

links, test equipment. 

In just five years our annual sales have jumped from $1 million 

to $10 million. We're growing into our future fast, and we're 
looking for men who can grow with us. Can you assume authority? 
You'll get it. Can you generate ideas? You'll carry them out 

Hate red tape? We'll supply the scissors. Because we're relatively small 
(450 people), you'll work close to the top, and you'll follow your 

pet projects all the way through. No getting lost in the crowd. 

Salaries are better than most and benetits plentiful — education plan, 
salary continuation, profit sharing, the works. Moreover, we're an 
engineer's company. Financially, we stand head and shoulders above most 
firms our size, and we're expanding rapidly both in military and 

the job for you 


commercial helds. If you measure up, we .Aink we have 


Immediate openings for: Section Head, advanced development 
Project Engineer, missile control systems/Project Engineer, commercial 


aircraft radio/Senior Engineer, communicauons-navigation 


Phone or wire the Chief Engineer 


“F” OPP INDUSTRIES, INC. 


5221 West 102nd Street, Los Angeles 45, California Telephone SPring 6-0450 





| Fluoroflex-T (Teflon) hose for high pressure systems 
now tested to the new Resistofiex standard of 


250,000 


instead of industry-recognized 100,000 cycles 
Dept. 188 RESISTO F LEX Corporation, Roseland, N. J. 
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WING TIP 
7 


HYDRAULIC 
+ ACTUATOR 


NEW flutter testing system uses servo-actuated vane to produce desired oscillations. 


Unit Simulates Flutter Conditions 


Los Angeles—New system designed 
to speed flutter testing of new aircraft 
by providing a convenient means of 
introducing a wide variety of flutter 
conditions has been developed by Elec- 
Inc. Division of Royal 
Industnes, Inc. The system has been 
successfully used on one of new U.S 
ject transports, the company reports. 

System employs a_ small control 
ittached to the wing tip, which 
can be deflected through anv desired 
implitude at any desired frequency by 
means of electro-hydraulic servo svstem 
console by a 


troSystems, 


Vane 


operated from contre ] 
flight test engineer. Control vane can 
be programmed to deliver transients as 
well a tate and swept-frequency 
forces, according to the company 

Control oscillation frequency 
can be swept through a wide band of 
frequencies automatically until — the 
critical mode is detected by instrumen- 
tation. Then manual control is used to 
adjust the frequency until the wing is 
brought up close to its natura! mode. 
I'he device may be suddenly stopped to 
permit observation of the decay re- 
sponse, from which structure damping 
can be determined 

As_a safety feature, the operator can 
pre-set safe limits of wing flutter vel- 


teady 


vane 
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ocity, aerodynamic force or servo error. 
If conditions exceed these values, the 
hydraulic actuator is bypassed allowing 
the control vane to become free, mov- 
ing into a neutral position, and a red 
warning light flashes to the operator 

I'he system includes control vane and 
actuator, with mounting adaptor and 
special fairing, the celectro-hydraulic 
servo system and hydraulic power sup 
ply, amplitude and frequency program- 
ming console, and safety interlock 
controls 

ElectroSystems says it is developing 
of the in-flight 
r use in test 
available 


a miniaturized version 
flutter excitation system f 
ing military aircraft 
space, weight are more restricted. Com 
pany’s address is 1035 Westminister 


Ave., Alahambra, Calif. 


< FILTER CENTER 

nn 00000 » 
> The Winner: Heathkit—Avionic sub 
svstem bidders for North American Avi 
ation F-108 and B-70 generally agrec 
that North American has been ex- 


tremely tight-lipped about revealing 
who’s ahead in subsystem contractor 


where 





* 











evaluations. When eager bidders seek 
some indication of evaluation standings 
prior to official announcement, North 
American's stock answer is: ““Heathkit’s 
ahead.” (Heathkit, a division of Day 
strom, produces hi-fi instruments and 
other electronic equipment in kit form 
for home assembly.) 


> Loran-C Contract to Collins—Coast 
Guard will soon announce award of 
contract to Collins Radio Co. for fur 
ther development of Loran-C (some 
times called Cvytac) and for fabrication 
of prototype systems. The accurate, 
low-frequency hyperbolic area-coverage 
navigation system, like British Decca, 
can be used both by ships and aircraft 
System originally was developed by 
Sperry Gyroscope under Air Force spon- 


sorship (AW April, 1957, p. 101.) 


> Ground-Air Meteor Burst System 
General Electric’s Light Military Elec 
tronics Department is working on a 
ground-to-air and air-to-ground data link 
system which utilizes meteor burst com 
munications svstem techniques (AW 
June 17, 1957, p. 96). System may in- 
clude a propagation frequency evalua 
tion to automatically select optimum 
frequency. 


> Hot Semiconductor Conference—Con 
ference on high-temperature silicon cat 
bide semiconductors will be held in 
Boston, April 2-3, sponsored by Ai 
Force Cambridge Research Center 
Some 50 leading scientists working in 
silicon carbide, from U. S. and othe 
countries, will attend on a “by invita 
tion onlv” basis. Conference chairman 
is Joseph R. O'Connor of AFCRC’s 
Electronics Research Directorate 


Line—Contract 
avionics 


~ Signed on Dotted 
awards recently announced by 
manufacturers include the following 

e Canadian Marconi Co., Montreal, r 
ports orders from Pan American World 
Airways for six Doppler radars for use in 
Boeing 707-121s. Canadian Doppler 
radar weighs less than 70 Ib 

e Wilcox Electric Co., Kansas Citv, 
reports that Trans World Airlines will 
equip all its new jet transports with 
Wilcox Model 714B air traffic control 
(radar) transponders 

e Consolidated Airborne Systems, Min 
eola, N. Y., $1.25 million, from Gentile 
Air Force Depot for modernizing 
USAF’s M-5 tachometer tester and for 
production of I'TU-27/E tester, devel 
oped by Consolidated, which will su 
persede M-5 for field testing 

e Microwave Associates, Inc., $100,000 
award for variable capacitance micro 
wave silicon varactors from Army Signal 
Supply Agency. Device can be used as 
low-noise microwave amplifier, har 
monic generator and frequency con- 
verter. 
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USAF Tests Synthetic Hydraulic Fluids 


By Michael Yaffee 


New York—Need for high tempera- 
ture hydraulic fluids in advanced air- 
craft and spacecraft is being met by 
the development of synthetic chemical 
compounds for operation in the 400- 
1,000F range. 

The first 400F fluid has been quali- 
fied under Air Force specification Mil- 
H-8446A and will be used in the 
hydraulic system of the Convair B-58. 
Designated MLO-8515, it is a blend of 
85% disiloxane ester and 15% dioctyl 
sebacate, which was developed by Cali- 
fornia Research Corp. under Air Force 
contract and is being marketed by 
Oronite Chemical Co. Other synthetic 
fluids are expected to qualify under this 
specification in the near future. 

Meanwhile, researchers at Wright Air 
Development Center are pushing ahead 
with the evaluation of synthetic hydrau- 
lic fluids for operation at 550F and 
700F. Republic Aviation Corp., work- 
ing under Air Force contract 33(616) 
5117, has completed Phase I on re- 
search and development of a complete 
hydraulic system to operate at 1,000F. 
Republic has been working on a con- 
tinuation of Phase I and hopes to enter 
Phase II and start actual hardware de- 
velopment this vear 


Temperatures Rise 


The quest for 
hydraulic fluid is closely tied to Air 
Force’s search for high temperature 
lubricants (AW Sept. 29, p. 51). The 
requirements for both have been created 
by the advent of high speed military 
aircraft. 

As flying speeds go higher, ambient 
air and aircraft operating temperatures 
rise. Up to Mach 2, the rises are 
gradual and are not too difficult to cope 
with. But thereafter the curve steepens 
sharply and the problems become criti- 
cal. Temperature, too, is a function 
of the amount of work that has to be 
done, and over the past few years, the 
umount of work that aircraft hydraulic 
systems must do has been increased 

High temperature problems also in- 
crease with flight duration, making the 
situation more difficult for bombers 
than for fighters. Temperatures in hy- 
draulic systems generally tend to go 
higher than those in lubrication systems 
because hydraulic actuators must be 
placed as close to the components they 
control as possible. 

As a result, they often are located in 


high temperature 
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the hottest areas of the vehicle, such as 
leading edges, and in the near future, 
next to gimbaled rocket motors where 
temperatures run to thousands of de- 
grees. 

Another type of problem occurs in 
hydraulic actuators which operate com- 
ponents such as speed brakes located on 
the aircraft fuselage, near the after- 
burner. Here, the hydraulic fluid is sub 
jected to high temperatures which go 


much higher because the brakes are op 
crated only intermittently and fluid b« 
comes stagnant. 

The Century series of aircraft is 
able to operate successfully with pc 
troleum-based hydraulic fluids which 
serve satisfactorily up to 275F. The 
B-58 is not. Its hydraulic system oper 
ates at 350F with spot temperatures 
as high as 500F for brief periods, 
necessitating the development of a 
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Atlantic Research Develops Small Solid Rockets 


Atlantic Research Corp. has developed small solid propellant rockets for space technology 
functions. Rocket at upper left was developed for earth satellite launching vehicle spin 
and retro functions for PET (Propulsion, Experimental Test). Specifications are: length, 
4.8 in.; diameter, 1.5 in.; total weight, 0.6 lb.; propellant, ARCITE solid propellant; 


nominal thrust (sea level), 40 Ib.; action time, 1 sec 
for General Electric for missile launching retro functions. 
developed for Douglas for Thor missile launching retro functions. 


Unit at upper right was developed 
Rocket at left was 
Unit at lower right 


lower 


was developed for Convair Atlas missile launching retro functions. Atlantic Research says 
the rockets have the following industrial applications: Provide packaged fast-response, 
short-time thrust services, accelerate small massses, and can be used to test exposure of 


materials to rocket blast. 





AND 
HONEYCOMB! 


This missile component is typical of 
structures now in production. 


AERONCA 
brazed stainless steel 


structures 


Working with existing fully-integrated facilities, Aeronca is 
producing and delivering a variety of brazed honeycomb 
sandwich components for aircraft and missiles. Flat, wedged, 
conic, contoured and compound curved configurations are 
produced daily by specialists in high-temperature structures. 


Aeronca ... a pioneer in stainless steel honeycomb de- 
velopment ... is capable of designing, developing and 
producing any major airframe or missile component involv- 
ing honeycomb sandwiches. 


A technical team is available, on written request, to make 
specific presentations on Aeronca’s facilities for high-tem- 
perature air weapon structures. Write today for additional 
information. 


ORCA manufacturing corporation 


1714 Germantown Road « Middletown, Ohio 





Expansion of our operations has created 
openings for additional senior engineers. 
Write to Mr. L. C. Wolfe, Chief Engineer. 














400F hydraulic fluid. It is believed that 
the hydraulic systems of the North 
American B-70 and other Mach 3 air- 
craft will operate at temperatures of 
400-450F and will need at least a 5OOF 
hydraulic fluid. Requirements of the 
Dyna-Soar and similar vehicles are ex- 
pected to jump to 1,000F as the upper 
temperature capability for hydraulic 
fluids. 


Cooling Devices 


Up to a point, it is possible to design 
around the problem by including such 
things as heat exchangers or some other 
cooling device which might enable the 
aircraft to fly with existing hydraulic 
fluids. In one case, coolant is actually 
circulated through hydraulic actuators 
to keep stagnant brake fluid from be- 
coming too hot. But this only puts 
off the problem and results in compli- 
cated and weighty designs which are 
more vulnerable to failure and which 
penalize high speed aircraft perform- 
ance severely. Moreover, there is a 
limit beyond which cooling schemes 
are of little value. The hydraulic sys- 
tems of the B-58 and Republic F-103 
are cooled down, for example, yet both 
still require the use of new, high tem- 
perature synthetic fluids. To avoid these 
problems, the Air Force wants and 
needs hydraulic fluids that will operate 
satisfactorily at high temperatures with- 
out cooling. 

The missile picture is somewhat dif- 
ferent. Although temperatures in the 
hydraulic system may hit 1,000F or 
more, thermal lags are long enough and 
flight times short enough so that most 
missiles are still able to operate satis- 
factorily with presently available hy- 
draulic fluids. Undoubtedly, all missiles 
soon will also require higher temper- 
ature hydraulic fluids. But because the 
problem here is less pressing, it has been 
put off. And as a result, says one hy- 
draulics expert, researchers actually 
know very little at present about the 
high temperature hydraulic require- 
ments of missiles. 


Temperature Ranges 


For the present, Air Force has 
divided its hydraulic requirements into 
five temperature groupings. The hy- 
draulic systems for each group are desig- 
nated as follows: 

e Type I. Temperature range for this 
system is —65 to 160F. A number of 
petroleum base oils have been qualified 
as Type I hydraulic fluids. 

© Type II. Temperature range for 
l'ype II systems is —65 to 275F. Fluid 
specifications covering this group have 
been met by petroleum base oils. 

e Type III. This is the first type hy- 
draulic system to require synthetic 
fluids. To date only one has qualified. 
Temperature range is —65 to 400F. 

e Type IV. No specification yet exists 
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Only CHERRY Gives You 
HIGH CLINCH RIVETS" 


~ A Complete Line 
For The Aircraft Industry 


the Cherry "600" Rivet—in A-286 Stainless Steel 
the Cherry "700" Rivet—in Aluminum 
the Cherry "800" Rivet—in Monel 


Industry-proven Cherry High Clinch Rivets offer advantages 
superior to any other blind rivets: (1) Superior Clamp-up, 
(2) Complete Hole Fill, (3) Positive Inspection, (4) Uniform 
High Pin Retention, (5) Wide Grip Range. 

Cherry High Clinch Rivets—in A-286 Stainless Steel, Alu- 
minum or Monel—are designed and produced for the air- 
craft industry. 

For information on Cherry High Clinch Rivets and installa- 
tion tools, write Townsend Company, Cherry Rivet Division, 
P.O. Box 2157-N, Santa Ana, California. 


*Patents Issued and Pending 


CHERRY RIVET DIVISION 


‘Townsend Company 
 QOUESTARUISHED HeTB: © NEW BRIGHTON, PA 


In Canada: Parmenter & Bulloch Manufacturing Compony, Lid., G que, Ontario 








How to squeeze more production from 
your automatic forging equipment 
..- at no extra cost 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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UTOMATIC forging machines are no 

better than the uniformity of the steel 

you process. When structural or chemical 

changes occur in the steel you’re using you 

have to interrupt operations to adjust your 

equipment. And you lose the continuous 
production you paid for! 


You can avoid these interruptions by using 
uniform steel. Timken® electric furnace 
fine alloy steel, for instance. It’s uniform 
from bar to bar, heat to heat, order to 
order. 

We take many extra quality-control steps 


to make sure it’s uniform—many of them 
were American steel industry “firsts”. For 


TIMKE 


TRADE-MARK REG. U 


example, our magnetic stirrer for molten 
steel assures equal distribution of alloys, 
uniform temperature and working of the 
slag. A direct-reading spectrometer insures 
exactly correct composition to the very 
moment a heat is tapped. And individual 
order-handling assures uniformity that 
meets your own end-use requirements. 


You'll squeeze the most production from 
your automatic forging equipment, at no 
extra cost, by specifying Timken fine alloy 
steel. You'll get uniform steel and faster, 
continuous production. The Timken Roller 
Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable: ““TIMROSCO”, 


=STEEL 





for this group. Tentative temperature 
range is —65 to 550F. These fluids are 
expected to be synthetics. The require- 
ment for Type IV hydraulic fluids is 
estimated to be one to three years away. 
¢ Type V. No specification has been 
established for this group; temperature 
range is tentatively set at —65 to 700F. 
It also is expected to use synthetics. 
‘Time requirement is estimated at two to 
four years from now. Types IV and V 
are only tentative targets and may well 
merge into one group as the hydraulic 
program progresses. 

Although not officially tagged as 
ype VI, there is a sixth group. This is 
the 1,000F hydraulic system. The ten- 
tative temperature range set for this 
system is 20 to 1,000F but may turn out 
to be somewhat narrower. Researchers 
in this area say they will settle for hy- 
draulic fluids that will operate at any 
temperature significantly above—and 
this is defined as 50 deg. or more— 
700F. 

Consensus as to the time when 
1,000F hydraulic fluids will first be 
needed is five years from now. Most 
promising candidates for this group at 
present are also synthetic compounds 
But this range from 750F on is defi 
nitely still open territory and many re- 
searchers believe that the natural, 
petroleum base materials have as good 
a chance as the synthetics of claiming 
it. 


Nuclear Field 


Chere is another group of fluids that 
is being developed for use in nuclear 
powered aircraft. While this is a sepa 
rate program from that of the high tem 
perature hydraulic fluids, the two do 
overlap to some degree. Radiation re- 
sistant fluid will probably have to oper- 
ate in high temperature environments; 
although not a primary goal or a requi 
site of any order, radiation resistance 
would be welcomed as a_ secondarn 
characteristic in high temperature hy 
draulic fluids. More significant, from 
results to date, it appears that the most 
promising radiation resistant fluid is 
also one of the more promising ma- 
terials for application in the 750 to 
1,000F range. 

Within each high temperature hy 
draulic fluid grouping, the Air Force is 
looking principally for materials that 
remain thermally stable over the desig 
nated temperature range. In addition, 
cach hydraulic fluid should have the 
following characteristics: 

e Oxidation resistance. Although this 
is less of a problem in hydraulic sys- 
tems, which are essentially closed, than 
in lubricating systems, it is still impor- 
tant that the fluid does not react with 
the oxygen in any air that may get into 
the system. 

¢ Limited viscosity range. Hydraulic 
fluids should not vary too greatly in 
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viscosity over the designated tempera- 
ture range. For the Type III fluids, the 
specification calls for a minimum vis- 
cosity of 2.5 centistokes at 400F, a 
maximum viscosity of 2,500 centistokes 
at —65F, and a —75F maximum pour 
point. Ideally, the Air Force would like 
to have a material that remained fluid 
from —65F to 1,000F. At present, this 
looks like an almost impossible goal to 
reach within the next few years. To get 
a material that is liquid at 1,000F, it 
may be necesseary to start with the com- 
pound in a solid state at 0 deg. More 
over, imposing very low temperature 
requirements on hydraulic systems, in 
the opinion of some researchers, con- 
stitutes an unnecessary and possibly 
foolish penalty. Where there have to be 
penalties, says Republic engineer Wil- 
liam Mayhew, they should be imposed 
on the ground and not in the air. If a 
good hydraulic system is developed that 
has a lower temperature operating limit 
of 20F, keep the aircraft in a heated 
shelter during cold weather, particularly 
since there is electronic equipment, such 
as guidance and armament components, 
that must be maintained at 130F, any- 
way, Mayhew contends. Other recom- 
mendations: 
e Low vapor pressure. For ‘lype III 
fluids, the maximum allowed is 5 mm. of 
mercury at 400F. 
e Low foaming. The fluid should be 
able to get rid of entrained air in a 
short period of time. 
e High bulk modulus. If the compres- 
sibility of a hydraulic fluid increases 
very much with temperature, Oronite 
Chemical Co.’s J. S. McClure says, 
the system becomes spongy and los¢gs 
the ability to respond instantancously 
e Storage stability. The fluid should r 
main ready for use after a reasonable 
storage period, say a vear. 
¢ Compatibility. Hydraulic fluids in 
any one group should be compatible 
with each other; they should not swell 
gasketing or sealant materials and 
should not corrode metals with which 
they come into contact. At the same 
time, however, it is more than likely 
that new alloys and elastromeric ma 
terials will have to be developed for 
service with very high temperature hy- 
draulic fluids. 
e Low sludge formation. Fluids must 
not form or deposit coke, sludge, resin- 
ous gums or insoluble materials either 
in high temperature service or in stor- 
age. 
¢ Low toxicity and ignitability. Ihe 
material must not be toxic either as a 
fluid or as a vapor, and it should possess 
a minimum autogeneous ignition tem- 
perature well above its intended maxi- 
mum operating temperature limit. 
e Shear stability. The ability to resist 
mechanical shearing forces is an im- 
portant requisite for hydraulic fluids. 
There are other characteristics that 
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FUELING THE THOR— FASTER 
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FRI develops successful automated hookup and 
couplings for fast LOX and fuel transfer 


Here, the problem was 5-fold. (1) Develop a flex- 
ible coupling for automated hookup. (2) Prevent 
leakage. (3) Protect vital internal parts from icing. 
(4) Provide high flow with minimum pressure drop. 
(5) Keep weight to a minimum. 


Flight Refueling, Inc. solved it. The long exper- 
ience of Flight Refueling, Inc. in developing, testing 
and manufacturing lightweight aerial systems, and 
the recent experience of designing components for the 
transfer of hydrocarbon fuels, LOX, H2O2, No, mer- 
cury and other nuclear reactor coolants, as well as 
heated gases, has resulted in the successful comple- 
tion of many unusual projects. 


If you are concerned with fast fluid transfer, re- 
member this—-FRI has the engineering imagination 
to design complete lightweight systems, and manu- 
facturing facilities to produce in quantities such 
components as valves, couplings, nozzles, fittings and 
portable tanks. Write for literature. 


West Coast Representative: Williem £. Devis, Box 642, Inglewood, Collf. 




















78 





A-C lLineor Accelerometer, Type LA-600, 
for aircraft and missiles. Shown actual size. 


NEW LINEAR ACCELEROMETER 


FEATURES FRICTIONLESS OPERATION 
for greater accuracy, ruggedness and reliability 


In the Honeywell A-C Linear Accelerometer, Type LA-600, friction 
introduced through bearings and potentiometer slide wires is eliminated. 
This unit consists of a non-pendulous seismic mass supported on a friction- 
less spring suspension and incorporates an a-c variable reluctance type 
pick-off. 

Inherently insensitive to cross-coupling accelerations both when at 
null and when at an acceleration along its sensitive axis, the Type LA-600 
also features magnetic damping for near-constant damping ratio through- 
out its wide range of operating temperatures. Mechanical stops prevent 
damage from input accelerations beyond the specified full scale range. Write 
for Bulletin LA-600, Minneapolis-Honeywell, Boston Division, Dept. 11, 
40 Life Street, Boston 35, Mass. 


Honeywell 
Hi) Mttany Pradace- Group 





DESCRIPTIVE DATA 


FULL SCALE RANGE: +0.5 to +40 G 


FULL SCALE OUTPUT: Up to 10v, 400 cps into 100 K load; Up te 8v,. 
400 cps into 10 K load 


THRESHOLD-RESOLUTION: .0001G 
“€ROSS-AXIS SENSITIVITY: .0056 maximum 
. VIBRATION: 106, 0-2000 cps 
SHOCK: Up to 60 G 
WEIGHT: 1.2 pounds maximum 

















will be needed in new high tempera- 
ture hydraulic fluids. Among these are 
such things as lubricity, low wear, radia- 
tion resistance, high specific heat and 
heat transfer coefficient, low coefficient 
of expansion, low absorbency of water 
and low solubility in water, and low 
specific gravity. Already in present hy- 
draulic fluid specifications, many of 
these characteristics are expected to find 
their way into future specifications as 
well. Others, undoubtedly, will have 
to be sacrificed for expediency. 


Development Status 

In an attempt to meet as many of 
these conditions as possible, researchers 
with one major exception are concen- 
trating their efforts to develop high 
temperature hydraulic fluids on syn- 
thetic chemicals. 

rhe exception is the Petroleum Re- 
fining Laboratory at Pennsylvania State 
University. Here, for the past 12 years, 
Drs. M. R. Fenske and F. Klaus have 
been carrying out a continuing study 
of petroleum-based hydrocarbons for 
WADC, which is still very interested 
in petroleum’s potential for high tem- 
perature aircraft applications both as 
engine oils and as hydraulic fluids. 

Broken down by system types or 
temperature ranges, the current status 
of the various fluid research efforts are 
is follows: 

l'ype III, —65 to 400F. To date, the 
only fluid in this group accepted by the 
\ir Force is Oronite’s blend of disilox- 
ine ester and dioctyl sebacate in which 
oxidation and hydrolysis inhibiting ad- 
ditives have been incorporated. 

Originally, Oronite offered the Air 
l’orce just the plain disiloxane ester. In 
testing the material, WADC research- 
crs were surprised to find that, unlike 
most hvdraulic fluids which caused 
caskets and seals to swell too much, 
the Oronite product did not cause the 
clastomeric materials to swell enough. 
lo correct this condition, WADC 
idded the dioctyl sebacate. 

As a group, the organic silicate ester 
base fluids look promising, according 
to McClure, and it is estimated that 
they will be used extensively over the 
next 10 years in this temperature range 
or even beyond. The development of 
suitable pumps and _ elastomers for 
higher temperature operation, says Mc- 
Clure, must be a concurrent achieve- 
ment and may prove more difficult than 
the development of higher temperature 
hvdraulic fluids. 

The straight silicones possess poor 
steel-on-steel lubricity, McClure says, 
and other synthetics such as esters of 
dibasic acid and polyglycols do not meet 
\ir Force requirements over the operat- 
ing temperature range. 

Dow Corning Corp., also working in 
this area, claims it has made consider- 
able advances on the lubricity of sili- 
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cones. The company says that the big- 
gest problem at the present time is the 
lack of pos that can handle high 
temperature fluids. 

With the comparatively small 
amount of air that gets into a hydraulic 
system, Hercules believes that the high 
lubricity and thermal stability of its 
Hercolubes A and F, pentaerythritol 
esters of saturated fatty acids, make 
them strong contenders as base stocks 
for svnthetic hydraulic fluids in this 
temperature range and possibly higher. 
Celanese Corp., working on the devel- 
opment of finished hydraulic fluids for 
service up to 500F, is also very much 
interested in the pentaerythritol esters. 

George Baum, WADC project engi- 
neer on hydraulic fluids, says there is 
still some interest in the svnthetic esters 
for application in this temperature 
range. However, their high temperature 
properties, he adds, are questionable, 
particularly at 500F and beyond 

I'ype IV, —65 to about 550F; Type 
V, —65 to 700F. At this point, Baum 
declares, it is difficult to distinguish be- 
tween Type IV and Type V fluids or to 
draw a clear line of demarcation be 
tween research in the two areas. He 
also points out that it may be extremely 
difficult to meet the Air Force's require 
ment for a —65F starting temperature 
and that there is always the possibility 
that Strategic Air Command and Tacti- 
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simplifies 
design-procurement! 


It’s the key to a wide range 
of pre-tooled filler caps and 
components. Units adaptable 
to aircraft, missile, ordnance 
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systems. Many combinations 
direct from stock. Why 
duplicate? Write for your 
guide today! 
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work in the fields of the future at NAA 


COUNTER- 
MEASURES 
ENGINEERS 


Work on America’s most ad 
vanced weapon systems. 

At North American Aviation, 
such top-level projects as the 
B-70 and F-108 weapon systems 
have ‘ reated unique careers 
with a tremendous engineering 
potential. 

We have immediate openings 
for specialists and systems 
engineers in the field of electro 
magnetic and infrared counter 
measures. Specialized areas 
include high power traveling 
wave tube analysis, receiver 
techniques, system logic, infra- 
red systems design, and an- 
tenna and radome development 
Experien« ed engineers are 
needed to establish require- 
ments for countermeasures 
systems and to evaluate new 
components and techniques and 
their application to advanced 
systems. 

Minimum requirements are 
actual experience in counter 
measures plus B.S. degree in 
EE or Physies. 

For more information please 
write to: Mr. A. A. Stevenson 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 


NORTH A\ 


AMERICAN ANA 
AVIATION, INC. 




















~ SUPER ALLCY STEEL BY MIDVAC 


...A NEW STANDARD IN QUALITY 


Steels to meet the exacting specifications of the aircraft, missile 
and bearings industries are being produced at Midvale-Heppenstall 
by the MIDVAC Process of consumable electrode melting. 


Super alloy steels with increased tensile and impact... 
improved stress rupture strength at elevated temperatures ... 
longer fatigue life. Midvac Steels are made for jet turbine and* 
afterburner components and critical parts where strength is 
needed at temperatures above 1000°F. Steels for landing gear parts, 
retainer rings, compressor rotor blades. Steels for missile 
components such as combustion chambers, tail cone assemblies, 
nose cone or structural members. 


Midvac Steels are offered in ingots, billets, and forgings of high 
temperature alloys and steels for critical applications. 








cal Air Command may have to accept 
a somewhat higher temperature, at 
least initially. 

If a —65F low temperature require- 
ment proves to be the case, then the 
silicone fluids appear to be the most 
likely candidates for covering the com- 
plete temperature range despite their 
present lubricity problems. The use of 
additives to improve lubricity looks 
promising, says Baum, and may well 
make the silicones serious contenders 
im any event. 

General Electric, for example, has de- 
veloped a special additive which im- 
proves the lubrication features of 
silicone fluids for sliding steel surfaces. 
It is incorporated in General Electric’s 
Versilube 81717, a high temperature 
hydraulic fluid developed under the 
sponsorship of WADC (AW Nov. 158, 
1957, p. 115). The 81717 chlorphenyl 
silicone fluid, according to the Air 
Force, is capable of efficient operation 
from —65F to 575F. 

Meanwhile, WADC, which has the 
over-all responsibility for the program, 
is carrying out in-house development 
on a variety of tetra-alkylsilanes which 
ire being considered for use up to 7O0F. 
WADC is also looking at some min- 
eral oil blends, prepared by PRL’s 
l’enske and Klaus, that have never been 
available before. For potential applica- 
tion at the 700F level, these blends ap- 
proach the maximum theoretical ther- 
mal limit for hydrocarbons. 

Dow Corning is also working in this 
area but on its own because it wants to 


Coating for Titanium 


Barrier-type ceramic coating prevents con- 
tamination of titanium alloy during 1,700F 
heat treatment in vertical furnace at Boeing 
Airplane Co. Furnace handles 4x10 ft. 
6A1-4V titanium alloy sheet during the 30 
min. process. Protective coating, which fuses 
at 1,450F, has proved effective with titanium 
and some stainless steels, the aircraft manu- 
facturer reports, 
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have use of the research later. The com- 
pany is working on polysiloxanes, pri- 
marily halogenated polysiloxanes, and 
silanes, both aryl and alkysilanes. One 
of its more promising formulations is 
OF-6-7009, which chemically is di- 
phenyldidodecylsilane. The material, 
according to Dow Corning, is stable 
from —25 to 550F and, for shorter 
periods, up to 700F. Under test by the 
Air Force, the compound is now com- 
mercially available and sells for $30 per 
pound in gallon quantities. Like many 
of the other hydraulic fluids, it is also 
being offered, with different additives, 
as a high temperature engine lubricant. 

Stauffer Chemical Co. is carrying 
out research on high temperature hy- 
draulic fluids through its Anderson 
Chemical Co. Division which special- 
izes in the synthesis of organometallic 
materials based on silicon and boron. 
At present, Anderson has government 
contracts for work on the alkylsilanes. 


Polypheny! Ethers 


Beyond 700F. The most promising 
hydraulic fluid candidates for use at 
temperatures above 700F are the poly 
phenyl ethers. Originally, these mater 
ials were developed chiefly for their 
radiation resistance. 

Shell Oil Co., General Electric and 
Monsanto Chemical Co. have been 
actively exploring the polypheny! ethers 
under Air Force contracts, while Dow 
Chemical has been carrying out work 
on these materials on its own 

The upper temperature limit for the 
cthers is presently estimated to be about 
900F 

Monsanto is also working on an Air 
Force contract to develop a hydraulic 
fluid base stock for service at 1,000F. 
lhe company considers the polyphenyl 
ethers definitely unsatisfactory for oper- 
ation at this temperature except for very 
short periods of exposure. 

WADC is also looking at some poly- 
nuclear aromatics and_tetra-arylsilane 
for possible use in this temperature 
range. The in-house research on the 
ferrocene derivatives, organosilicon and 
other organic and inorganic materials 
is being carried out by the polymer 
section of the Materials Laboratory. 
This section is also doing some work 
on tetra-substituted ureas. 

Another possibility that interests the 
Air Force is the use of liquid metals, 
the most promising of which is NaK,,, 
the eutectic mixture of 77% postassium 
and 23% sodium (AW Nov. 11, 1957, 
p. 69). Cerrosiveness, spontaneous igni- 
tion and explosive reaction with water 
are some of the principal disadvantages 
of the material. The Air Force has a 
contract with General Electric for the 
study of liquid metals as power trans- 
mission fluids. 

Other strong candidates in the 700F- 
plus range, according to WADC’'s 


CABLE 


and 


WIRE LEADS 


by HOWARD E. PENDERGAST 
Technical Director, Rex Corporation 

Designing the correct 

multi-conductor cable 
Achieving the ideal combination of 
flexibility, reliability and cost in 
multi-conductor cables is a constant 
challenge to designers. 
Over-engineering is surprisingly com- 
mon, especially in applications where 
flexibility and weight are vital factors. 
One cause of expensive over-design is 
the habit of specifying standard ma- 
terials listed under general-purpose 
military specifications. Another is the 
cable manufacturer’s misunderstand 
ing of detailed construction require 
ments. Numerous instances can be 
cited where the end user included 
safety factors in his specifications and 
the fabricator added more. ... a 
practice known to reach ridiculous 
and extravagant proportions. 
Flexibility vs. Cost. A flexible cable, of 
course, demands flexible stranding for 
conductors. These, in turn, must be 
laid up with a tight lay for furthe: 
flexibility. How tight? If too tight, 
cabling speed is decreased and ma- 
terial costs rise. A genera] rule calls 
for lay of conductors to be five to 
eight times diameter of unjacketed 
cable. 
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Flexibility vs. Reliabilty. The cable's 
outer jacket is an important facto: 
It may be applied either tightly or 
loosely. A tightly applied or extruded 


jacket has a smooth outer surface 
and an inner surface that fills the 
cable core interstices. This not only 
creates an attractive appearance but 
also reduces the possibility of con 
ductor transposition and moisture 
seepage. However, it results in a less 
flexible cable than one with a loose 
jacket. 

A loose, tubed jacket gives the layers 
of cable room to move with respect 
to each other for maximum flexibility. 
However, because of its looseness it 
can not match the extruded jacket in 
reliability or appearance. 
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TUBED JACKET EXTRUDED JACKET 

Other factors affecting cable flexibility 
include the stiffness of the primary 
insulating material, the angle of 
braid and the use of tapes in cable 
design. 
May we help you design the optimum 
combination of flexibility, reliability 
and cost into your cables? For engi- 
neering assistance or technical data 
covering all variables, write: 


THE 
EX CORPORATION 


A Subsidiary of American Enka Corporation 
WEST ACTON, MASS. — COlonial 3-772) 
Insulated Wire & Cable + Mil-spec Wire 





these string guards insure easy 
all times. 


Consult the Yellow Pages 


under “Casters” 
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George Baum, are the ferrocene deriva- 
tives, complexes of iron and cyclopenta- 
diene. A strong point in their favor 
is their wide liquid range. WADC is 
working on these materials, but to date 
there is still comparatively little data 
available. 

Another authority on the merit of 
the new hydraulic fluids is Republic 
Aviation. In its work on the develop- 
ment of a complete hydraulic system 
for operation at 1,000F, Republic has 
made a fairly extensive study of the new 
fluids and has checked some of them 
out in a hydraulic test rig at its Farm- 
ingdale plant. The test rig is basically a 
miniaturized, high temperature hy- 
draulic system. 

One of the most important reasons 
for the miniaturization, according to 
Republic, is the high cost of the fluid 
samples, some of which run as high as a 
$1,000 a quart. 

Under terms of the Air Force con 
tract, the operational temperature limits 
for the Republic program are 20 to 
1,000F. 

By agreement with WADC, Re 
public has established as a program 
goal, based on probable aircraft missions, 
an operational time of 14 to 5 hr. at 
1,000F. To date, this goal has not been 
met, says Republic engineer William 
Mayhew. The most accomplished so far 
has been 25 hr. at 8OOF and 14 hr. at 
900F before the hydraulic fluid broke 
down. Republic has run some tests at 
1,000F, but has not yet evaluated the 
results. 

The fluid used in these tests was 
bis (paraphenoxy) phenyl! ether, which 
was supplied the company by WADC 
Materials Laboratory. Although short 
of the 1,000F goal, the temperatures 
reached are considered a_ significant 
advance in the field. The 230F melting 
point of the material, however, is con- 
sidered a definite drawback to its use. 
Republic has done preliminary tests on 
a rearranged molecular version of the 
fluid which has a 20F melting point. 
This is bis(metaphenoxy) phenyl ether, 
purchased by Republic from Distillation 
Products Industries Division of East- 
man Kodak Co. Results so far indicate 
that the bis-meta is as good or better 
than the bis-para material. 

Among the other materials Republic 
has looked at closely are the following: 
© Organometallic compounds; promis- 
ing, but much work to be done on 
individual materials. One organoboron 
compound, in particular, shows prom- 
ise but has poor hydrolitic stability. 
© Ferrocene derivatives; looks good, but 
also at a very preliminary stage. A ferro- 
cene derivative that looks particularly 
promising over the whole 0-1,000F, 
temperature range is siloxanyl ferrocene 
which also appears to be radiation re- 
sistant. 

e NaK.,: Tempting because of tem- 

















HOW AND WHERE 
TO LOOK IT UP 


A Guide to Standard Sources 
of Information 


By ROBERT W. MURPHEY 


Here at last is a master reference 
volume which guides you quickly to 
just the right directories, handbooks, 
and other publications! As easy to 
use as a dictionary, it lists and de- 
scribes over 3,900 sources of infor 
mation . . . commercial, trade, for- 
eign, governmental, general, and 
others. 


Sess you man-hours 


Using the 10,000-item index, you can 
easily find in this book lists of suppliers 
and sources of customers; plus infor- 
mation on credit ratings and afhliations; 
specialized associations; annuals and 
almanacs; commercial and trade lists; 
local, state, and national government 
sources of facts; photos, films, and other 
graphic information. 

The book shows you how to get and 
use all these fact sources; it shows you 
who publishes them, where, and when; 
and it evaluates the reliability and scope 
of each reference listed. 


This invaluable book helps to 
save you time, energy, and 
money by simplifying re- 
search ... for any executive, 
purchasing officer, advertising 
man, secretary, writer, or re- 
search specialist. 736 pages; 
6% x 934; $15.00. 


16 big time-saving sections 


1. Facts and Their Folkways 
2. How Reference Works are Put Together 
3. How to Use Libraries 
Research and the Research Paper 
5. General Encyclopedias 
5. Annuals, Almanacs, and Handbooks of Mis 
cellany 
7. Books about Words 
Guides to Periodicals 
Guides to Books 
Directories 
Governmental! Information Sources 
2. Other Sources of Information 
3. Sources of Graphic Information 
. How to Find Out about People 
5. How to Find Out about Places 
. How to Find Out about Things 


10 DAYS’ FREE EXAMINATION 


McGraw-Hill Book Co., Inc., Dept. AW-1-5 
327 W. 4ist., N.Y.C. 3% 

Send me Murphey’s HOW AND WHERE TO LOOK 
tT UP for 10 days’ examination on approval. In 10 
days I will remit $15.00, plus few cents for delivery 


costs, or return book postpaid.(We pay delivery 
coats if you remit with this coupon. Same return 


Company 
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For price and terms outside U. &., 
write McGraw-Hill Int'l., N.Y.C. 
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perature range, 14F (melting point) to 
1,440F (maximum thermal stability 
point), but poor lubricity, corrosive and 
hazardous. As a group, liquid metals 
don’t seem to be worth the develop- 
ment effort as opposed to the organic 
compounds. In fact, some companies 
are studying different organic-based ma- 
terials with an eye to replacing liquid 
metals being used in atomic reactors. 
@ Silicones: Unattractive; short life at 
700F and above; poor lubricity; low 
bulk modulus. At high temperature, 
silicones absorb and retain air, making 
them spongy and resulting in flutter 
conditions in the controls. 
¢ Silphenylene: An outgrowth of sili- 
cone work; lacks lubricity but merits 
attention. Republic has obtained a 
pint sample of the material from Gen- 
eral Electric but has held off trying it 
in its test rig because of poor lubricity. 
e Alkylsilanes: Look good, but deficient 
in low temperature properties. 
e Mineral oils: A few look good. Re- 
public has consulted Drs. Fenske and 
Klaus at Pennsylvania State University, 
but so far has seen no indication that 
the petroleum hydrocarbons will do the 
job that the company wants done. 
Some consideration should be given 
to the possibility, Mayhew feels, of 
blending the different polyaromatics 
with various polyaromatic ethers in 
order to lower the melting point of the 
latter and raise the thermal stability of 
the former. 


Hardware Development 


With Phase I of its Air Force con- 
tract completed and with the contin- 
uation of Phase I scheduled to end next 
May, Republic is now preparing its 
proposal for Phase II with which it 
expects to carry out actual hardware 
development. The company feels it 
will be ready to go ahead on hardware 
development, in the immediate future 
because of very encouraging results 
obtained to date with bis (paraphenoxy) 
phenyl ether and the bis (metaphenoxy) 
phenyl ether. And while the ultimate 
low temperature goal is —65F, Mayhew 
believes that it will be some time 
before this is achieved and that 20F is 
the most realistic goal at present, with 
the possibility of going to zero F in the 
near future. 

It takes about five years from the 
time a new hydraulic fluid starts de- 
velopment, according to Baum, to qual- 
ify it. Two of the five years are spent 
in just getting a large enough quantity 
of the material to evaluate. 

At WADC, the lubricants section 
of the Materials Laboratory checks out 
physical and chemical properties of 
fluid. Early evaluation does not differ- 
entiate between engine lubricants and 
hydraulic fluids. Working in coopera- 
tion with the components industry, the 
Materials Laboratory may spend one 
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M-3 Arcweld Creep Rupture Tester, custom de- 





use lighter loads. 


signed for labs which test smaller size specimens or 





For accurate creep rupture testing 


choose from 8 ARCWELD models 


Wherever there’s a need for accurate, economical creep rupture test- 
ing, the answer to that need is performance-proved creep rupture 
testers from Arcweld Manufacturing Co. 

Choose from 8 compact, easy to operate, low maintenance Arcweld 
models. Capacity ranges from 6,000 to 30,000 pounds. Oversize 
Arcweld furnaces produce stable temperature up to 2,200 degrees 
maximum at no additional cost. Exclusive automatic beam leveling 
control: no matter how far the sample stretches, beam remains level. 

Other products: eight-station rotary furnace jigs for hot tensile 
testing, master control panels, twelve-furnace Universal heat treat 
units and instrument cabinets. 

Hundreds of thousands of hours of lab performance have proved 
Arcweld testing machines to be the logical choice. Clip this coupon 
or write on your business letterhead to Arcweld Manufacturing Co. 
today for more information and a complimentary Arcweld Creep 
Load Calculator. 


Please send more information about Arcweld 


testing equipment. Have a salesman call [) 
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real “BREAK aya airborne harne SSES 


THE ALL NEW AWP 


HELICON 


FEATURES 


® helical construction imparts a con- 
nection so firm that a special A-MP 
tool is required to connect and dis- 
connect. 

eo” ring and metal wire-insulation 
ring make moisture-tight seal 

© wiping action cleans pin and socket 
for assured maximum conductivity 

© positive wire-stops prevent over- 
insertion of stripped conductor 
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Never before has such a unit been available—a 
reliable, pre-insulated “manufacturing break” for 
aircraft and missile harnesses. Designed as a quick 
connect/disconnect for all high-reliability circuits, 
the all new A-MP Heuicon Connector is completely 
environmental-proofed and fully pre-insulated. 
Equally important, it requires a special A-MP tool 
to connect and disconnect, thereby preventing tam- 
pering and unintentional breaks in circuits. 

The He.icon Connector can be attached to air- 
borne circuit wires with remarkable speed and ease 
- ++ permits multiple connect/disconnects without 
harm to unit... offers the highest reliability. 


FEATURES 


© serrations inside barrel assure maxi- 
mum crimp-contact between barrel 
and conductor 

e inspection ports permit examination 
of conductors in barrel 

© environmental proofing: moisture 
resistant, corrosion resistant, vibra- 
tion and shock resistant 























This is the product that the Avionics Industry has needed for years. 
There is nothing else on the market like it. Write for more information. 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


A-MP products and engineering assistance are available through subsidiary companies in: Canada « England « France « Holland « Japan 
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to two years collecting performance 
data on how the fluid reacts with such 
things as seals and valves in mock-up 
equipment. Then the material may go 
to the Aircraft and Propulsion Labora- 
tories where it will be evaluated from 
a systems viewpoint. The Aircraft Lab- 
oratory, says Baum, does only simu- 
lated systems work. Complete system 
study will be carried out by the air- 
frame manufacturer. 

Of all the matcrials that start out 
in the test tube, perhaps only one in 
a million will eventually qualify as a 
high temperature hydraulic fluid. But 
after the fluid reaches the large scale 
evaluation stage, savs Baum, its chances 
for final acceptance increase to about 
one out of 25. 

At some point along the line, the 
Materials Laboratory will probably have 
written a test specification for the 
guidance of researchers working on the 
different types of fluids. This will 
cventually be rewritten by the Materials 
Laboratory to fit the particular fluid 
that meets most of the target require- 
ments. The Materials Laboratory will 
then evaluate all succeeding candidates 
for a particular hydraulic group against 
the final specification, cither accepting 
them or rejecting them for Air Force 
use or, possibly, even rewriting the final 
specification to fit a superior candidate 

Fortunately, while there is still a 
great deal of work on the development 
of new high-temperature hydraulic 
fluids. there is also much incentive 

The present market for aircraft hvy- 
draulic fluids is estimated to be about 
2-3 million gal. per vear. Almost all 
the current demand is for Mil-H-5606 
petroleum base hydraulic oils. But 
during the coming vear, it is estimated 
that demand for the first svnthetics 
may run as high as 80.000 gal. And, in 
the opinion of Oronite’s McGuire, a 
continuing growth is anticipated. Mon- 
santo, for example, is confident that all 
jet aircraft, including transports, will 
require synthetic hydraulic fluids in 
the not too distant future. 

Che svnthetic fluids can command an 
attractive price I'vpe III synthetic 
materials will probably cost about 20 
times as much as the mineral oils while 
'ype IV fluids may cost twice as much 
as Type III. Present price tag on ‘Type 
III fluids is about $20-$25 per gal 

It is a market that the’ chemical 
companies believe is worth exploiting. 
Some companies such as Stauffer say 
they are interested in supplving only 
the base stocks for the finished fluids. 
Others, such as Celanese, sav they 
would prefer to supply the finished 
fluid. Ane some such as Union Carbide 
which are now supplying base fluid 
the disiloxane ester for Oronite’s MLO- 
8515) may start marketing finished 
fluids whenever thev find some pre- 
sently unforeseen advantage in doing so. 
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| AMPEX 





CORPORATION 


Improved version of the world’s most widely used 
mobile tape recorder 


For airborne or mobile data acquisition, the Ampex 800-B combines newly avail- 
able component hardware, improved design details and the time-proved merit of 
excellent basic design. It is a new recorder — yet a known quantity well past the 
shakedown stage. The “B” inherits the experience of the hundreds of Model 800s 
already in active service. Its complete specifications are available now. And be- 
fore each Ampex leaves the plant, it is proved in performance tests, equalling 
or exceeding all published specifications. The Ampex 800-B is in quantity pro- 
duction and is available on a reasonable delivery schedule. 

Bendix Pygmy Connectors, the newest in miniaturized hardware, provide rugged, 
abuse-proof connection, yet add no extra bulk to the recorder. 

New extra-rigid top eliminates hazard of careless personnel interfering with recorder op- 
eration by leaning on it or placing objects on it. 

New fast forward switch permits remaining tape to be run quickly onto takeup reel 
upon completion of test. Pushbutton control is located on transport. 

New local contro! operates the record mode at the transport. Remote control unit is pro- 
vided as before and includes power and record switches, and remaining-tape indicator. 
interchangeable amplifiers provide FM-carrier, Direct or PDM recording (latter two 
selected by switch on the same amplifier module). Two to 14 tracks accommodate hundreds 
of multiplexed data channels in the D-C to 130,000-cps range. 

Meets airborne requirements: shocks to 15g, performing within specs at + 10g; tem- 
peratures —60° to +185°F; altitudes to 50,000 feet; weight 105 pounds for a complete 
7-track system. 

Lab-quality performance, compatible with and closely approaching Ampex’s large-size 
recorders in flutter, frequency response, and signal-to-noise ratio specs. Current literature 
gives complete details. 


For complete information, write Dept. UU-800B 


Phone your Ampex data specialist for personal attention to your recording needs. District offices serve the 
United States and Canade. Foreign representatives cover the free world. 
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TRANSPORT 
SERVICE 

< 


MISSILES 
AIRCRAFT 
ENGINES 
RADAR 
PARTS 

<< 
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457 WEST FORT ST. 
DETROIT 26, MICH. 
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WHAT'S NEW 
Telling the Market 


Construction, operation, electrical 
ratings, capacities, weights and dimen- 
sional drawings on Klixon Inherent 
Overheat Protectors for single-phase a.c. 
and d.c. and three-phase aircraft elec- 
tric motors, technical bulletins MOPR-2 
and MOPR-11, Metals & Controls 
Corp., Spencer Division, Attleboro, 
Mass. . . . High tensile fastener design 
considerations, all relevant NAS and MS 
bold specifications and tables cross ref- 
erencing 160,000 psi., 180,000 psi. and 
220,000 psi. bolts and compatible stop 
nuts. Design Manual No. 5825, Elastic 
Stop Nut Corporation of America, 2330 
Vauxhall Rd., Union, N. J. 





State-of-the-art report on Infratron 
lead sulfide photoconductors, Technical 
Bulletin 2, Infrared Industries, Inc., 163 
Highland Ave., Needham Hgts. 94, 
Mass. . . . Specification drawings and 
information on solder terminals, Catalog 
158-Section 1, Alpine Electronic Com- 

ments, Inc., Waterbury, Conn... . 
chests, applications, and specifications 
of Digital Indicator and Printer Model 
176, bulletin, Gilmore Industries, Inc., 
13015 Woodland -Ave., Cleveland 20, 
Ohio. 


Specifications, military approval data 
and applications of radio interference 
and field intensity measuring equip- 
ments covering a frequency range of 
30 cps. to 1,000 mc., five four-page bul- 
letins, Stoddard Aircraft Radio Co., 
Inc., 6644 Santa Monica Blvd,, Holly- 
wood 38, Calif. . . . Specifications, ap- 
plication information and dimensional 
drawings of indicating and electrical- 
output pressure and acceleration meas- 
uring devices and switches, pitot-static 
testers and Mach number calibrators, 
catalog package, Burton Manufacturing 
Co., 2520 Colorado Ave., Santa Monica, 
Calif. 


Illustrated booklet outlines the job 
of a takeoff monitor and describes the 
functions and features of the system, 
Sales Promotion Dept., Aeronautical 
Division, Minneapolis-Honeywell Regu- 
lator Co., 2600 Ridgway Rd., Minne- 
apolis 13, Minn. Description, 
specifications and drawings of miniature 
encapsulated pulse transformers wound 
on high permeability ferromagnetic 
cores, technical bulletin, Technitro] En- 
gineering Co., 1952 East Allegheny 
Ave., Philadelphia 34, Pa. 


Illustrated catalogue outlines the facil- 
ities and describes the equipment and 
components manufactured by the Avia- 
tion Division, Walter Kidde & Com- 
pany, Inc., 675 Main St., Belleville 9, 











work in the fields of the future at NAA 


DYNAMICS 
ENGINEERS 


Immediate openings for vibra- 
tion, flutter, and dynamic anal- 
ysis engineers to work on the 
most advanced weapon systems 
—such as the B-70, the F-108, 
and the X-15, first manned 
space ship. 


A background in AE, ME, or 
other applicable experience is 
necessary. Qualified vibration 
engineers will calculate and 
measure vibration levels for 
consulting on procedures to 
insure crew comfort and work 
out vibration environment prob- 
lems on equipment of particu- 
lar airframes. The flutter and 
dynamic analysis engineers will 
evaluate flutter characteristics, 
including servo systems, of par- 
ticular airframes by analytical 
techniques and by the use of 
dynamic models, and conduct 
other studies relating to gust 
penetration, landing, and taxi 
conditions. 


For more information please 
write to: Mr. A. A. Stevenson, 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 


THE LOS ANGELES DIVISION OF N 


NORTH A 
AMERICAN 
AVIATION, INC. 


A\ 
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This is the fourteenth of a series of advertisements dealing 


information is elementary, we believe it will be of interest to 


KV with basic facts about alley steels. Though much of the 


many in this field, including men of broad experience who 
may find it useful to review fundamentals from time to time. 


Silicon - What It Is 
and What It Does in Alloy Steels 





Silicon is a very abundant non- 
metallic element, one of the chief 
elementary constituents of the 
earth’s crust. In the form of ferro- 
silicon, it is used by steelmakers 
as a deoxidizer and hardener in both 
alloy and carbon steels. 

When the maximum silicon con- 
tent is specified within the limits 
of 0.60 to 2.20 pct, the resulting 
steel is classed as a silicon alloy 
steel. However, all other standard 
alloy grades are specified to a range 
of 0.20 to 0.35 silicon for purposes 
of deoxidation. Silicon has several 
interesting effects, among them 
three that should be noted carefully: 
(1) it raises the critical temperature 
for heat-treatment ;(2)astheamount 
is increased, it increases the suscep- 
tibility of steel to decarburization 
and graphitization; (3) combined 
with other alloying elements such 
as nickel, chromium, and tungsten, 
it promotes resistance to high tem- 
perature oxidation. 


Silicon-Manganese Steels 


Of the alloy steels relying heavily 
on silicon, one of the most important 
groups is the silicon-manganese 
series. As mentioned above, silicon 
is recognized as a deoxidizing agent, 
and a powerful one. Manganese be- 
haves in the same manner but toa 
lesser degree. 

Manganese exerts beneficial 


effects on the mechanical properties 
of heat-treated steel. Silicon as an 
alloy increases the strength. A prop- 
erly balanced combination of the 
two elements produces a steel with 
unusually high strength, and with 
good ductility and shock-resistance. 

Silicon-manganese steel has been 
widely used for the making of coil 
and leaf-type springs. It has also 
been used successfully for chisels, 
drift pins, punches, shear blades, 
mine bits, and other products that 
must be shock-resistant. It responds 
readily to oil-quenching, and when 
tempered at the correct temperature, 
it possesses not only shock- resistance 
but toughness and strength. 

We invite you to consult with 
Bethlehem metallurgists whenever 
you wish to know more about silicon 
and its uses in steel. If you care to 
have them do so, these technicians 
will gladly suggest the preper anal- 
ysis for your particular needs. What- 
ever it is, Bethlehem can furnish 
it, for Bethlehem makes all AISI 
standard alloy steels, as well as 
special-analysis steels and the full 
range of carbon grades. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 

On the Pacific Coast Bethlehem products 

are sold by Bethlehem Pacific Coast Steel 


Corporation. Export Distributor: Bethlehem 
Steel Export Corporation 


BETHLEHEM STEEL 





_ Feliability is key 
' to success of 
_ giant satellite! 


Lord mounting systems played critical 
role in record-breaking feat 
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Tue Advanced Research Projects Agency of the 
Air Force and Convair Astronautics, prime contractor, 
can take pride in this latest Atlas accomplishment. 


It is no coincidence that Convair chose LorpD 
: high-performance mounting systems for reliable 
- protection of sensitive electronic control equipment. 





This giant leap toward the stars demonstrates 
LorD capabilities to produce custom-designed 
mounting systems of uncompromising excellence. 








ONE elena DP tram 


sful Atlas launching ¢ 
958 put 4-ton satel 


photo courtesy Convair 


FIELD ENGINEERING OFFICES 


ATLANTA, GEORGIA - CEdar 7-9247 DAYTON, OHIO - BAidwin 4.0351 
BOSTON, MASS. - HAncock 6-9135 DETROIT, MICH. - Diamond 1-4340 
CHICAGO, ILL. - Michigan 2-6010 KANSAS CITY, MO. - WEstport 1-0138 
CLEVELAND, OHIO - SHadyside 9-3175 LOS ANGELES, CAL. - HOliywood 4-7593 
DALLAS, TEXAS - Riverside 1 -3392 NEW YORK, N. Y. - Circle 7-3326 
PHILADELPHIA, PA. - PEnnypacker 5-3559 
“in Canada — Railway & Power Engineering Corporation Limited” 


LORD MANUFACTURING COMPANY « ERIE, PA. 





N. J. . . . Characteristics and specifica- 
tions of American flexible connectors of 
Teflon, Bulletin No. TC-101, The 
American Brass Co., American Metal 
Hose Division, Waterbury 20, Conn. 
. . . Illustrated design information on a 
device for shaft analog-to-digital con- 
version, Brochure D1.03, Data Instru- 
ments Division of Telecomputing 
Corp., 12838 Saticoy St., North Holly- 
wood, Calif. 


Outline of research and development 
capabilities in the general field of pyro- 
technical devices as applied to incendiary 
compositions, delays and linear prod- 
ucts to produce time delay or convey 
ignition or detonation, brochure, The 
Ensign-Bickford Co., Simsbury, Conn. 
. . . Features, applications and specifica- 
tions of Model C image converter 
camera, brochure, Applications Engin- 
eering, Precision Technology Dept., 
Librascope, Inc., 66 South P St., Liver- 
more, Calif. 


Bulletin 385A, a Servo Motor bulletin 
for design engineers, contains applica- 
tions data, schematics, characteristics 
and installation drawings, Merchandis- 
ing, Ketay Dept., Norden Division, 
United Aircraft Corp., Commack, L. I., 
N. Y. . . . Control Applications for 
Polarized Relays, bulletin F-7279-1, 
Barber-Colman Co., Electrical Compo- 
nents Division, Rockford, Ill. . . . De- 
scription, tolerance curves and charac- 
teristics of flow-control servo valves, 
Catalog 220, Moog Valve Co., Inc.. 
Proner Airport, East Aurora, N. Y. 


Photographs, air-flow pressure drop 
curves, operating ss cross sec- 
tion drawings and specification tables of 
40-micron breather filters, Engineering 
Data Sheet No. 101, Bendix Filter Di- 
vision, Bendix Aviation Corp., 434 
West 12 Mile Rd., Madison Hgts., 
Mich. . . . Outline of the test and cali- 
bration facilities for the manufacture of 
precision potentiometers, Technology 
Instrument Corporation of California, 
7229 Atoll Ave., North Hollywood. 


Illustrated Gyro Primer explains how 
gyros work, gyro terms and gyro operat- 
ing principles, Ketay Department, Nor- 
den Division, United Aircraft Corp., 
Commack, N. Y. . . . 1958-59 General 
Electric Sealed Relay Catalog features 
engineering information on microminia- 
ture relays, etc., Schweber Electronics, 
60 Herricks Rd., Mineola, N. Y. . . . 
Illustrated filter engineering and appli- 
cation reference manual contains speci- 
fications, flow curves, capacities and 
sizes, exploded views and cross-section 
drawings, hydrocarbon viscosity tables 
and a viscosity conversion chart, Bendix 
Filter Division, Bendix Aviation Corp., 
434 West 12 Mile Rd., Madison Hgts., 
Mich. 
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NAPIER ELAND 
Convair Conversion 


The ELAND conversion gives to operators 


HIGHER PROFITS 
IMPROVED PERFORMANCE 
EXTENDED SERVICE LIFE 


EASIER AND CHEAPER 
MAINTENANCE 


GREATER SAFETY AND 
PASSENGER APPEAL 


The Eland-powered Canadair 540 is now in production 


NAPIER GEV ER: 


NAPIER ENGINES ING. Suite 909, Dupont Circle Building, 


1346 Connecticut Avenue, N.W., Washington 6, D.C. Telephone : NOrth 7-9300 to 7-9304 
SUBSIDIARY OF D. NAPIER & SON LIMITED, LONDON, ENGLAND 
agg FE 


| — A Member of The ENGLISH ELECTRIC Aviation Group 
CRC E43 
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TECHNOLOGY 


SOLAR SAILING: Space travel with the aid of solar radiation 
pressure —an area of advanced research at Lockheed. Vehicle 
would employ a sail that would be raised and lowered in flight. 
The artist has depicted Magellan's ship “Trinidad” to symbolize 
man’s great voyages of discovery. 


Lockheed Missile Systems Division is engaged in all fields of 

missile and space technology — from concept to operation. 

Advanced research and development programs include—man in space; 
space communications; electronics; ionic propulsion; nuclear and solar 
propulsion; magnetohydrodynamics; computer development; oceanography; 
flight sciences; materials and processes; human engineering; electromagnetic 
wave propagation and radiation; and operations research and analysis 

The successful completion of programs such as these not only encompasses 


the sum of man’s knowledge in many fields, but requires a bold and 
imaginative approach in areas where only theory now exists. 


The Missile Systems Division programs reach far into the future. It is a 
rewarding future which men of outstanding talent and inquiring mind are 
invited to share. Write: Research and Development Staff, Dept. A-17 

962 W. El Camino Real, Sunnyvale, California, or 7701 Woodley Avenue, 
Van Nuys, California. For the convenience of those living in the East or 
Midwest, offices are maintained at Suite 745, 405 Lexington Avenue, 

New York 17, and at Suite 300, 840 N. Michigan Avenue, Chicago 11. 


“The organization that contributed most in the past year to the 
advancement of the art of missiles and astronautics.” 


NATIONAL MISSILE INDUSTRY CONFERENCE AWARD 


Lockheed / wssue SYSTEMS DIVISION 


SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ. SANTA MARIA, CALIFORNIA 
CAPE CANAVERAL, FLORIDA - ALAMOGORDO, NEW MEXICO 





Solve difficult problems 
with Solar all-metal 
honeycomb structures 


Three lightweight, self-su 
measuring 4 ft in diameter 


MISSILE AND AIRCRAFT designers are 
calling for more and more all-metal 
honeycomb structures—in an ever- 
widening range of intricate shapes and 
designs. Solar’s unique.core manufac- 
turing roth arches advanced panel 
fabrication and assembly methods— 
produce difficult-to-make brazed honey- 
comb structures far ahead in the field. 

Today Solar honeycomb structures 
are finding increased acceptance where- 


ing cylindrical honeycomb sections — 
4 ft in length—will go into an afterburner 
shroud designed to withstand temperatures up to 1600 F. 


~ — 


Solar is an industry leader in proenes diffi- 
cult conical, elliptical and cylindrical - 
comb shapes for high-temperature applications. 


« 


Today Solar is stretch forming brazed, all-metal 
honeycomb sandwich panels like this one for 
use in advanced airframe structures. 


ever a high strength-to-weight ratio 
and corrosion resistance are required at 
temperatures to 2000 FE Materials used 
include PH15-7MO, 17-7PH, 321, 
Inconel alloys, L-605 (H.S. 25), 
AM-350, AM-355, A-286. 

With years of active experience in 
the design and production of high- 
temperature missile and aircraft com- 
ponents—and as a pioneer in the 
development of all-metal honeycomb 


ENGINEERS WANTED! Challenging projects, unlimited opportunities with Solar. Write today! 
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Wedge-shaped honeycomb structures, like this 
Solar-built missile fin, require expert machining, 
fabrication and assembly techniques. 


sandwich and high-temperature braz- 
ing alloys—Solar is particularly qualified 
to help solve your difficult design and 
fabrication problems. Write today to 
Dept. F-107, Solar Aircraft Company, 
San Diego 12, California. 





SOLAR 


AIRCRAFT COMPANY 


SAN 01EGO 
OCS “OInES 














WHO'S WHERE 


(Continued from page 15) 





Changes 


A. P. Albrecht, general manager, Space 
I:lectronics Corp., Glendale, Calif. Also: 
R. W. Williams, manager-launch control de- 
partment; A. W. Newberry, manager-instru- 
mentation department; R. W. Sanders, 
manager-analysis department; W. A. Ma- 
kofske and R. M. Stewart, senior members 
of the technical staff 

Richard B. Fuller, director of purchases, 
Stanley Aviation Corp., Denver, Colo. 

Lockheed Aircraft’s Georgia Division, 
Marietta, Ga., has established a new Re- 
liability Branch incorporating the Quality 
Control, Flight Operations, and Field Serv- 
icc Departments, and has named Gordon 
Thorn, director of reliability 

Norton C. Joerg, European representa- 
tive (London, England), Link Aviation, Inc., 
Binghamton, N. Y 

William G. Evans, general purchasing 
agent, Convair Division of General Dynam- 
ics Corp., San Diego, Calif. Also: W. Rob- 
ert Bruce, chief-subcontract; Lon F. Tubbs, 
Jr., purchasing agent-high value items 

Eddie Holohan, assistant to the executive 
vice president, The Flying ‘Tiger Line 

Don R. Proctor, chief engineer, Elec- 
tronic Engineering Company of California, 
Santa Ana, Calif 

Carl J. Tylka, director of technical service, 
Cooper Alloy Corp., Hillside, N. J. 

Sumner L, Barton, director of equipment 
sales, Inland Testing Laboratories, a division 
of Cook Electric Co., Morton Grove, III. 

Edmund A. Schreiber, purchasing agent, 
Helipot Division of Beckman Instruments, 
Inc., Fullerton, Calif 

Charles E. Rowell, assistant director-sales 
ind service, Eclipse-Pioneer Division of Ben 
dix Aviation Corp., Teterboro, N. J. Also 
Eugene Foxworthy, sales manager-systems; 
Edward J. Petterson, sales manager-instru 
ments and components 

William L. Sly, Eastern Division 
\ir-Marine Motors, Inc., 


sales 
nanagcer, Amity 
ville, N. Y 

Dr. Ralph A. Schaefer, director of the 
newly established research and development 
department, ‘The Bunting Brass and Bronze 
Co., Toledo, Ohio. 

Anthony C. Hummel, Dayton, 
technical service representative, 
Products Department, Callery 
Co., Pittsburgh, Pa 

Alvin E. Weill, director-laboratory 
ices, C. P. Clare & Co., Chicago, Il 

William P. Amett, manager-Research Ad 
ministration Department, Allen B. Du Mont 
Laboratories, Inc., Clifton, N. J 

Howard L. Jennings, Washington, D. C., 
sales representative, AC Spark Plug Divi- 
sion of General Motors, Milwaukee, Wis 

William H. Mahler, supervisor-transporta- 
tion market, New York Sales Division, Gulf 
Oil Corp., New York, N. Y 

J. L. Reddan, district manager of the 
newly-established San Diego, Calif., sales 
cngineering office, Aviation Division, Walter 
Kidde & Company, Inc., Belleville, N. J. 

George K. Johnson, assistant manager, 
Lockheed Missile Systems Division plant, 
Van Nuys, Calif 


Ohio, 
Defense 
Chemical 


serv 
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THE CONVAIR 
EXECUTIVE 


AYER-LINER 


At price standards 
beyond compare 


All the dependability of a proven, 
modern and fully pressurized air- 
liner is now available in an exciting 
new standard for business aircraft — 
the Convair Executive Ayer-Liner. 


Purchased directly from Ameri- 
can Airlines, these Convair 240’s 
with less than 500 hours since over- 
haul are offered with a complete 
AiResearch custom interior, as 


shown above ai $385,000 .. . or in 
standard airline configuration at 
$250,000...prices unmatched by any 
other pressurized executive aircraft. 


For a demonstration flight at 
your home base... technical data 
on range and weight increases 
. . . facts on trade-ins, lease-pur- 
chases or financing . . . telephone 
or write: 


Frederick B, Ayer & Associates, Inc., 250 Park Avenue, New York 17, N. Y. MUrray Hill 7-1800 
WORLD-WIDE AIRCRAFT DEALER 


MZ, MIL-SPEC 
or-Y =i 5, i ss 


CUSTOM-BUILT 


FROM 
STANDARD STOCK PARTS 


DELIVERED WITHIN THIRTY DAYS 


Features — 


@ Maximum utility, pleasing appeorance, low cost 

@ Adaptability to RETMA and Western Electric 
panels 

@ lightweight, sturdy aluminum alloy construc 
tion throughout 
Built-in cooling ducts and protected harness 
woys 
Variation in size and load capacity to meet 
customer requirements 

@ Top and bottom styles as determined by en 
vironmental requirements 


@ Shock mounts as required 


DESIGNED TO COMPLY WITH MIL-T-17113 


FOR A QUICK PRICE 
ond delivery quotation 
write or call ovr Soles 


D rtment STYLE A TOP 


Plain Top Panel 


AND COMPARABLE SPECIFICATIONS 


SSA SS 
| 


"2 
louvres Avoilable On 
Any Style 


STYLE 8 TOP 
Installation Gussets 


STYLE C TOP 
Installanon Channels 





Sperry Develops High Density Gyro Fluid 


By Michael Yaffee 


New York—High density of the new 
bromotrifluoroethylene gyro damping 
fluid used in Sperry Gyroscope’s inertial 
guidance package for the North Ameri- 
can X-15 now appears to be an even 
more important characteristic to many 
engineers than material's low tempera- 
ture fluidity (AW Dec. 29, p. 25). 

Developed in an extension of the 
work on chlorotrifluoroethylene oils 
which have been used as flotation ftuids 
in earlier inertial systems, bromotri- 
fluoroethylene has a density of 2.45 
gms/cm"*, as compared to maximum 
density of 1.92 gms/cm* for the chloro- 
compounds. This increased density is 
expected to prove particularly impor- 
tant in missile guidance systems where 
size and weight are more critical than 
in manned aircraft. 

With its greater density, bromotri- 
fluoroethylene will enable guidance 
manufacturers to float a heavier mass in 
the same size package or the same mass 
in a smaller package. The basic aim, 
of course, is to reduce both weight and 
size of the complete inertial guidance 
system. The inertial guidance system 
developed by American Bosch Arma 
Corp. for the Martin Titan, for ex- 
ample, was believed to weigh almost 
500 Ib. originally (AW. May 12, p. 92). 

With a new digital computer and 
gyro stabilized platform, Arma hoped to 
cut the weight in half. Even this, how- 
ever, would still leave the total weight 
considerably higher than desired for 
newer systems, such as the one now 
under development for the Lockheed 
Polaris. It is reported that Massachu- 
setts Institute of Technology scientists 
are trying to keep the weight of the 
Polaris guidance package to approxi- 
mately 70 Ib. and that an important part 
of this weight reduction program will be 
the use of high density damping fluids 
based on bromotrifluoroethylene. 

At present, straight bromotrifluoro- 
ethylene suitable for use as a damping 
fluid is an expensive material, costing 
about $700/lb. in small laboratory 
quantities, With the development of a 
market as small even as 100 Ib. per 
month, it is expected that this price 
will drop to $150-$250/Ib. 

In applications currently under de- 
velopment, however, the material is not 
being used in pure form. The formula- 
tion developed by Sperry chemists is 
a mixture of bromotrifluoroethylene, 
chlorotrifluoroethylene and a_thicken- 
ing agent. A somewhat similar formula- 
tion was also developed by Halocarbon 
Products Corp., Hackensack, N. J., 
which is currently the only major pro- 
ducer of the base bromofluid. Cur- 
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rently, Halocarbon Products is supply- 
ing high density bromotrifluoroethylene 
oils to Massachusetts Institute of Tech- 
nology for experimental purposes and is 
expected to supply Sperry with its spe- 
cial formulation as soon as Halocarbon 
can put it into production. 

Other producers of the parent chloro- 
trifluoroethylene materials and poten- 
tial suppliers of the bromotrifluoro- 
ethylene fluids are Minnesota Mining 
and Manufacturing Co. and Hooker 
Chemical Corp. 

Meanwhile, the chlorotrifluoroethy- 
lene polymers, originally developed for 
the Manhattan Project during World 
War II, are finding increasing uses as 
lubricants and protective coatings in 
liquid oxygen and other oxidizer equip- 
ments on the ground and in the air. 

The proneness of certain organic ma- 
terials to detonation after contact with 
liquid oxygen creates a problem in ob- 
taining lubricants suitable for use in 
liquid oxygen pumps, compressors, etc. 
There also is the problem of oxygen 
spillage at missile launching sites which 
would become even more critical if 
missiles go underground in a manner 
envisioned for the Titan. For a solution 
to these problems engineers have been 
turning to chlorotrifinoroethvlene oils 
and greases which offei a high degree of 
chemical inertness and thermal stability 
as well as good lubricity at low tempera- 
ture, high dielectric strength, high den- 
sity and non-polar characteristics. 

At present, chlorotrifluoroethylene 
materials are being used by Atlantic 
Missile Test Range supervisor Pan 
American World Airways in most of its 
liquid oxygen handling equipment at 
Cape Canaveral, Fla., and by the Mar- 
tin Co. in its ground support equip- 


HIGH density fluid (left) remains in liquid 
state at 15 deg. below operating tempera- 
ture; earlier damping medium solidifies. 


ment for both the Vanguard and the 
Titan. The material also is designated 
for the Clark Equipment Co. com- 
pressor which is used to compress the 
inert gases which pressurize the liquid 
oxidizer in the Boeing Bomarc booster. 
Here, the use of the inert halocarbon 
prevents hydrocarbon contamination 
and ensures that there will be no flam- 
mable or explosive oils carried over into 
the reactive oxidizer. 

For the same reason, chlorotrifluoro- 
ethylene lubricants are slated for use 
in the metering pump in the first X-15 
engine, which is expected to use a liquid 
ammonia oxidizer with a JP fuel (AW 
Oct. 20, p. 29), as well as in later 
models which will use liquid oxygen. 

The halocarbon oils also display high 
stability and inertness in the presence 
of red fuming nitric acid and 90% hy- 
drogen peroxide and have been used in 
equipment which handles these oxi- 
dizers. One area where these fluoro- 
compounds are less successful is with 
liquid fluorine oxidizers. Jet Propulsion 
Laboratory was interested in trying the 
material on pumps for chlorinetri- 
fluoride, and Halocarbon Products has 
been supplying the material to Bell Air- 
craft Co. But Halocarbon President Dr. 
Robert Ehrenfeld is convinced that 
chlorotrifluoroethvlene won’t work and 
might present a hazard in case of con- 
tact with any liquid fluorine compound. 

In another recent development, Halo 
carbon Products has formulated an 
aerosol preservative which consists of a 
chlorotrifluoroethvlene wax mixed with 
zinc chromate and dissolved in an aero- 
sol. This material is aimed primarily at 
equipment in storage and the first ship 
ment of aerosol cans is on its way to 
Martin’s Titan team at Cape Canaveral 

lo prevent equipment from rusting 
in storage, it usually is given a heavy 
coating of grease. Then, especial 
when the equipment is destined for use 
with liquid oxygen, it must be chemi- 
cally cleaned and this often means it 
must be almost completely disassem- 
bled. The use of the chlorotrifluoro- 
ethylene aerosal, Dr. Ehrenfeld says, is 
expected to do away with the need for 
dismantling the equipment and should 
speed the process considerably. In case 
of a scratch or imperfection in the coat- 
ing, the zinc chromate is designed to 
act as a rust preventive. 

Compared to the anticipated price 
of $150-$250/lb. for the bromofluoro- 
ethylene damping fluids, chlorotrifiuo- 
roethylene damping fluids cost $35-$45 
Ib. Because the specifications governing 
the lubricants and preservatives are 
much less stringent, chlorotrifluoro- 
ethylene oils and waxes cost only 
$12-$15/b. 
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USAF-Convair’s Atlas 10-B is shown on its launch pad at Cape Canaveral, Fla., before it was launched into orbit. Lifetime now is estimated 
at 45 days. Missile carries Army-Radio Corp. of America voice-teletype communications relay, and is designated Project Score for Signal 
Communications by Orbiting Relay Equipment (AW Dec. 29, p. 18). At right, the Atlas 10-B is reflected in the water trough running 
from the launch pad’s flame bucket. 


Atlas Readied for Successful Launch into Orbit 


Atlas satellite carried a recording of President Eisenhower's Voice; project was executed for Advanced Research Projects Agency by USAI 
Ballistic Missile Division and Army Signal Corps. At left, technicians make a final pre-launch check; Atlas 10-B is launched into space at 
right at 6:02 a.m., Dec. 18. General Electric-Burroughs radio-inertial system guided Atlas into orbit. Apogee is 928 mi., perigee 114.5 mi 
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EMPLOYMENT OPPORTUNITIES 








AERONAUTICAL ENGINEERS 


Stress 


The dynamic growth and long term requirement for the high strength to weight ratio materials engi- 
neered and fabricated for the aircraft and missile industry by Aeronca Manufacturing Corporation has 
generated several top level engineering openings in our expanding organization. These positions re- 

vire professional competence of the highest order. As a leader in the field of advanced materials 
» rats. and structural design techniques for the airframe industry, our organization assures con- 
tinued opportunities for personal growth and achievement. Address your inquiry to Mr. Richards, Per- 
sonnel Department, Aeronca Manufacturing Corporation, Middletown, Ohio. 





to an EXEC UTIVE 
ENGINEER 


WHO WOULD LIKE TO LIVE IN DENVER 
and assume a position as 


DIRECTOR OF ENGINEERING 


We offer a top paying position with one of America’s fastest 


growing research and development companies . . . a challenging 
job in an ideal city where climatic, housing, school and recrea- 
tional conditions are unsurpassed. If you have had considerable 
experience in technical as well as administrative work, have an 
M. S. degree in Engineering or equivalent and 8 to 10 years air- 
craft experience, your inquiry may bring you a once-in-c-life- 
time opportunity. 


T. J. Dalton, Personnel Mgr. 
STANLEY AVIATION CORPORATION 
2501 Dallas 

Denver 8, Colorado 


write today 





A snowstorm is a pretty big handicap even 
for a pro. Join Radiation, Inc. in Florida 
where you can play golf all winter long. 
The entire family will enjoy outdoor recrea- 
tion and the efficient, open architecture of 
Florida homes. 

We have many openings for challenging 
and rewarding work in electronic design 
and development. Radiation is well known 
in DATA PROCESSING, TELEMETRY, AN- 
TENNAS, INSTRUMENTATION, and other 
creas of MISSILE ELECTRONICS. Our stable 
growth indicates a secure future with pro- 
fessional advancement for qualified elec 
tronic engineers wtih ideas and energy. 
Write today for complete details on oppor- 
tunities available. 


TECHNICAL PERSONNEL DEPT. 14 
RADIATION, inc. 





MELBOURNE, FLORIDA 


‘ 
sy) 


AVIATION WEEK, January 5, 1959 








EMPLOYMENT OPPORTUNITIES 





a Si 
ENGINEERS & SCIENTISTS 


Here is your opportunity to grow j TO PINPOINT 
with a young, expanding subsidiary : A MISSILE 
of the Ford Motor Company. Out- 

standing career opportunities are af MORE THAN 0 
open in Aeronutronic’s new RE- ey ° TI ] 

SEARCH CENTER, overlooking 40 oo ERNE : mae ne = ae 
the Pacific at Newport Beach, and ab DISTANT — ace pyy Bags —— Jar . 
the facility in Glendale, California. fe 7 : 
You will have all the advantages of . 

a stimulating mental environment, va Re “ a DIRECT PATH 
working with advanced equipment i 

in a new facility, located where you 
can enjoy California living at its 


7) 

finest. : t, 
= — — HORIZON #2 
. ry 


~ 


PhD and MS RESEARCH SPECIALISTS 
with 5 to 7-years experience in heat trans 
fer, fluid mechanics, thermodynamics 


combustion and chemical kinetics, and ; O = OBSERVATION SITE | 


thermoelasticity. To work on theoretical : ls 
and experimental! programs related to re T = TARGET oJ, ey a 
entry technology and advanced rocket ] 
propulsion. Specific assignments are open 

re-entry body design, high temperature 
materials studies, boundary layer heat 


ren ‘anaivin, "and. high temperature Engineering Opportunities 
Stnacemoosaneens ss" || Of @ High Order in Creating Complex 


transfer problems in engines desirable. To 
work on program of wide scope in R & D 


“tuna a"mats ves See || Aen fication & Tracking Equipments 


tevin guia segen-sat' oe |! Qt General Electric’s Missile 


tea 





nentation of advanced aerodynamic test 
facilities such as shock tubes, shock tun 
nels plasma-jets and hyper-velocity 


= | Detection Systems Section 


STRUCTURAL ANALYSIS SECTION 
SUPERVISOR with &§ to 10 years experi 
ence, including supervision, in the missile 


field. Graduate degree for desigmand an To locate a 15,000-mph missile despite 
alysis required. Will be required to apply complicating factors such as the vary 
, act : é © vary- . 
’ Positions at Several Levels 


knowledge of high temperature materials 
and methods, thermal stress, dynamics | ing refractive index of the troposphere for Electronic Engineers 
ete. to advanced hypersonic vehicles, re | . 3 sayy . : ot 

cutee Welhen, aaah amen eatiinies and ionosphere, a high degree of sys- 

seacutahin snnnes ate mmmemeiimieenes tems sophistication is of paramount 

‘LIG Ja) : : ME d , 
ENGINEERS with 5 to 10 years experi importance. SYSTEMS DEVELOPMENT ENGINEERING 


(At least 4 years’ experience) 
ence in laboratory and flight test instru i ses. : . 
mentation techniques Will develop tech- Growth opportunities commensurate RADAR SYSTEMS 


niques utilizing advanced instrumenta with the creative and analytical de- Svavens AnALvats 
tion associated with space vehicles mands implicit in such requirements DATA ANALYSIS 


THEORETICAL AERODYNAMACIST. are open now for experienced elec- ELECTRONIC COUNTERMEASURES 
Advanced degree and at least 5 years ex tronic engineers at G.E.’s Missile De- SYSTEMS ASUR 
perience in high-speed aerodynamics - Me : : 

Knowledge of viscid and inviscid gas flows tection Systems Section in these areas: 
required. To work on program leading to 


advanced missile configuration. Work in @ Research & Development of New SYSTEMS EQUIPMENT ENGINEERING 
volves analysis of the re-entry of hyper Detection Techniques ANTENNA DESIGN AND DEVELOPMENT 


sonic missiles and space craft for deter 
mining optimum configuration Initiation & Development of RF COMPONENTS DEVELOPMENT 
DYNAMICIST. Advanced degree, applied Proposals UHF AND MICROWAVE 
mathematics background, and experience ons : . RECEIVER DEVELOPMENT 
ir missile stability analysis desirable Definition and Direction of 
Work involves re-entry dynamics of ad Equipment Design DATA REDUCTION EQUIPMENT D&D 
vanced vehicles and da c anal of . . — . io OPMENT 
——«”™ 6 CUCU “an Engineering Liaison with Military sgyeend rene maps 

& Engineering-Manufacturing : 


ENGINEER or PHYSICIST. With experi 
Sub-Contractors i 


ence in the use of acientific instruments 


for making physical measurement, Work . in . } 
related to flight test and facility instru Salaries fully competitive, commensurate with experience 


mentation. Advanced degree desired with Write in confidence to Mr. James F. Kinsella, Div. 58-WA 
minimum of 3 years of related experience 


Seantens Missile Detection Systems Section 
u p - r y o ene 
ae aeeecante are invited to send HEAVY MILITARY ELECTRONICS DEPT. 


resumes and inquiries to Mr. L. R. Stape! 


AERONUTRONIC SYSTEMS, INC. GENERAL @@ ELECTRIC 


a subsidiary of Ford Motor Company 
1234 Air Way Bldg. 12, Glendale, California 
CHapman 5-6651 





Court Street, Syracuse, New York 
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This is one of a series of professionally informative messages on 


RCA Moorestown and the Ballistic Missile Early Warning System. 


| RCA MOORESTOWN 
AND BMEWS 


At its Moorestown Engineering Plant, RCA has 
centered the responsibility for direction of the 
BMEWS Project. As Weapon System Manager, 
RCA has the task of “turnkey” delivery of a fully 
integrated system for early detection of missile 
attack on this continent. BMEWs involves establish- 
ment of a discriminating and alert line for detection 
of aerial objects, eoordinated with an intelligence 
center for interpretation and initiation of counter- 


weapon action. 


There are unique technical problems in high radar 
power; long range; scanning and tracking tech- 
niques; interference from aurora and space objects 
and discrimination between such objects and missiles; 
advanced computer, multifunction data processing 
and display techniques. The BMEWs program also 
requires complicated coordinative assignments in 
supervising the large segment of the electronics 
industry cooperating in this effort. The complete 
scope and defense significance of BMEWS assign- 
ments are creating stimulating challenges in systems, 
projects, and development engineering. 


Engineers and scientists interested in contributing to 
this program—and to other vital national defense proj- 
ects—at the technical or management 
level are invited to address inquiries 


to Mr. W. J. Henry, Dept. V-4A, 


RADIO CORPORATION of AMERICA 
MISSILE AND SURFACE RADAR DEPARTMENT 
MOORESTOWN, N. J. 








DISENCHANTED 
ENGINEERS 


If your present employer has failed to 
utilize your full potential, why not permit 
us to explore the parameters for your per- 
sonal qualifications with the many 
dynamic young companies in aviation, 
electronics, missiles and rockets, We now 
have in excess of 4,000 openings in the 
$8,000 to $40,000 bracket, all of which are 
fee paid. Why walt? Send resume in 
duplicate at once to:— 


FIDELITY PERSONNEL 
1218 Chestnut Street, Philadelphia 7, Pa. 








ELECTRONICS 


SERVICE SUPPORT PLANNER 


To coordinate Field Service, , Training, Spare Parts, 
Test aT Manuals required for 
Data 1-2 Equipment to be used in this 
country’s forthcoming Air Traffic Control System. 
This individual should have some college training 
and several years’ experience in the logistics of 
date processing or air traffic equipment. 

Submit resume indicating salary requirement to 
William L. Schell. 


GENERAL PRECISION LABORATORY 


INCORPORATED 
63 Bedford Rd., em ae N. Y. 


(situated on 69 wooded 
just north of White Plains) 











ENGINEERING PILOT 


Must have engineering or science 
degree and recent B-52 pilot time. 
Engineering experience desirable. 
Include educational background 
and flight time breakdown for past 
5 years in initial reply. Southeast 
location. Write to 


P-9575, Aviation Week 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y 








Top Flight — Aircraft — Missile— Hydraulic Sales 
Engineer, for executive position with expanding air 
frame manufacturer. Future unlimited. Excellent 
salary and other benefits. Submit complete resume 
Information will be treated confidentially. 


P-9548, Aviation Week 
520 N. Michigan Ave., Chicago 11, Tl 
































IN ALL INTERESTS 
OF AVIATION 


If You’re Important, you either read 


AVIATION WEEK 


or you advertise in it, or both 





AVIATION WEEK, January 5, 1959 














ADDRESS BOX NO. REPLIES TO: Row No. 
Classified Adv. Div. of this publication, 
Send to office neurest you. 
NEW YORK 36: P. O. BOX 12 
CHICAGO 11; 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post &t. 





POSITIONS VACANT 


Growth Company peospersting executive air- 
craft leasing division seeks ice President- 
General Manager to lease or charter, establish 
distributorships, buy and sell all types of 
aircraft. Headquarters: Miami, Fla. Salary 
open. P-9616, Aviation Week. 


Aircraft Tubing——Man with knowledge of 
Aircraft Tubular Products Specs. acquainted 
with aircraft mfgrs. and contractors to con- 
tact their Purchasing & Engineering Depts. 
Should have some sales or Engr. expericence. 
Fine opportunity. P-9538, Aviation Week. 


SELLING OPPORTUNITY OFFERED 


Engineering and manufacturing company 
dealing in pneumatic and cryogenic controls 
for aircraft and missiles desires sales repre- 
sentation covering Los Angeles, Seattle and 
San Diego areas. P. O. Box 282, Huntington 
Station, L. L., N. Y. 


POSITIONS WANTED 


Military pilot strongly desires change. Ex- 
tensive single-engine fighter, jet and Multi- 
jet experience. Married, 33 years old. Willing 
to travel. PW-9480, Aviation Week. 


Ex-MNavy Pilet recently terminated 3 years 
scheduled international airline flying desires 
position combining management and flying. 
College grad, age 28, approximately 4200 
hours, commercial, SE & ME land, instru- 
ment, helicopter, blimp and flight navigator. 
PW-9605, Aviation Week. 


Commercial instrument Instructor Pilot avail- 
able. Age 33. ATR written completed. 7000 
hours military and airline experience. Resume 
on request. PW-9617 Aviation Week. 


Ex-Naval Aviator, age 27, BSME, Commercial 
and instrument license, ATR written with 
1200 hrs co-pilot DC-6B, 800 hrs jet, and 
260 hrs single engine prop desires position 
in flight test or corporate flying. Resume on 
request. PW-9579, Aviation Week. 


MISCELLANEOUS 


Helicopter, Blue Prints and Technical Con- 
struction data. Send $1.00 for 3 view draw- 
ing Pioneer Helicopter Co., Hallandale. 
Florida. 





SEARCHLIGHT 
SECTION 














EMPLOYMENT OPPORTUNITIES 














If you manufacture any product 
that requires test in flight 


WE CAN DO THE JOB FOR YOU 


A-26 } altitudes to 
B-25 { 25,000 ft. 

) altitudes over 
B17 | 30.000 ft. 


Other aircraft to suit your 
requirements. 


Our service is complete including 
Airplane, Pilots, Maintenance, 
Gas, Oil and Insurance. 


ADVISE US OF YOUR REQUIREMENTS 


Executive Airways Sales Corp. 


527 Madison Avenue 
Entrance East 54th Street 
New York 22, N. Y. 
Eldorado 5 4004 





Brilliant Ground-floor 
Opportunities for 
SEVEN 
HIGH-LEVEL 
ENGINEERS 


in a New Creative 
Missile Group 


IN SUNNY SAN DIEGO 


Seven brilliant opportunities are 
open for creative engineers in 
Solar’s new missile group. The 
projects involved are exceptionally 
exciting and challenging but can- 
not be publicly announced at this 
time. The right seven men joining 
now will get in on the ground floor 
and gain key creative positions in 
their fields of interest. 


AREAS OF EXPERIENCE 
SOUGHT 
Flight mechanics, analysis of 
missile trajectories... missile 
dynamics, stability and control, 
aeroballistics ... airborne fire con- 
trol computers, data links. . . sta- 
tistical error and control response 
error analysis...servo-mechanisms, 
precision airborne hydraulic servos. 


SOLAR SPECIFICS 
Solar is a medium-size company 
(2500 people in San Diego) with 
a successful history since 1927. It 
is big enough to offer the most 
advanced personnel policies, yet 
small enough so you don’t get lost 
in the crowd, Salary and perform- 


SOLAR 


AIRCRAFT COMPANY 


ance reviewed semi-annually. Solar 
is making many significant contri- 
butions to space age technology 
and the special professional status 
of engineers is fully appreciated 
and recognized, A new 60,000 sq. 
ft. engineering building, necessi- 
tated by expanding research and 
development, will be completed 
in 1959. 


IDEAL LOCATION 
Solar is located in sunny San Diego 
with the finest year-around climate 
in the U.S. Recreational, cultural 
and educational facilities are 
superb. The new advanced science 
branch of the University of Cali- 
fornia offers exceptional opportu- 
nities for further study. Outdoor 
living and sport can be enjoyed all 
year long. You and your family will 
really “live” in San Diego! 

SEND RESUME 
Please send resume of your quali- 
fications at the earliest opportunity 
to Louis Klein, Dept. E-333, Solar 
Aircraft Company, 2200 Pacific 
Highway, San Diego 12, Calif, 


SAN DIEGO 


OES MOINES 























AVIATION WEEK, January 5, 1959 




















SEARCHLIGHT SECTION oveansinc 


JNITIES EQUIPMENT:- USED or RESALE 


DISPLAYED RATE: UNDISPLAYED RATE: 
es than pone te | meng lS ee appearing on $2.70 a Gna, adatuaty 3 lines. To figure advance payment count 5 
AN ADVERTISING INCH is mecsured % inch vertically on one column, °"*O8* WOr’s o8 © line 


3 columns—30 inches—to a 


poge. 
EQUIPMENT o— or FOR SALE ADVERTISEMENTS acceptable only 


in Displayed 


PROPOSALS, $2.70 a line an insertion. 
BOX NUMBERS count as one line additional in undisplayed ads. 


Send NEW Ads or Inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N. Y. 36, N. Y. 








ANNOUNCING !!!! 


A COMPLETE AIRCRAFT in BUSINESS a 





PROCUREMENT SERVICE 











FOR 
AIRLINES - - CORPORATIONS - - INDIVIDUALS 
SALES - - LEASES - - LEASE PURCHASE - - FINANCING To B UY 





AVAILABLE IMMEDIATELY: 





Douglas D.C. 6B Airliner AIRLINE & EXECUTIVE PILOTS 


Dougla D.C. 4 if ibi 
Settee D.C. 3 - oo Sa rah ae a isa 
Douglas D.C. 3 Executive 
Constellation 1049G Airliner (12) 5.10 (extra for C 

Constellation 049 Airliner POCKETLOGS 

Convair 240 Airliner 6316 Farmar Lane Flourtown, Pa. 


Convair 340 Executive 
lodestar P&W Engines Executive 


a la 560 8 680 FOR RATES 


Cessna 310 


Piper Apache OR INFORMATION 


CONVERSIONS -----RADIO AND RADAR INSTALLATIONS About Classified Advertising 


EXECUTIVE AIRWAYS SALES CORP. || @,,,.; 
a tay ng = gal | The McGraw-Hill 
“tiderede 54004. Ofice Nearest You 
































ATLANTA, 3—1301 Rhodes-Hoverty Bidg. 
JAckson 3-6951 
R. H. POWELL 





Immediate Delivery 
We stock, overhaul, and install 
PRATT & WHITNEY WRIGHT 


R1830 R1820 
—75, —92, —94 —202, —5, —72 
R985 R1340 R2000 


and ovr most popular DC3 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


INC. 
Lambert Field inc. St. Lewis, Mo 


BOSTON, 16—350 Park Square 
HUbbord 2-7160 
D. J. CASSIDY 
CHICAGO, 11—520 No. Michigan Ave. 
MOhawk 4-5800 
W. J. HIGGENS - D. C. JACKMAN 
CLEVELAND, 13 Superior 1-7000 
1164 Illuminating Building, 55 Public Square 
W. B. SULLIVAN 
DALLAS, 2—1712 Commerce St., Vaughn Bidg. 
Riverside 7-5117 
GORDON JONES - F. E. HOLLAND 
DETROIT, 26—856 Penobscot Bidg 
WOodweard 21793 
D. M. WATSON 
LOS ANGELES, 17—1125 W. 6 St. 
MAdison 6-935! 
R. L. YOCOM 
NEW YORK, 36—500 Fifth Ave. 
OXford 5-5959 





D. T. COSTER - R. P. LAWLESS 





AN FITTINGS & HARDWARE 
Stainiess, Aluminum, Brass, Steel 
All sizes—immediate delivery from world’s larg- 
est shelf stock. Buy direct from manufacturer. 
Lower prices—quicker service. Send for free wall 
charts showing complete line of AN & MS fittings 
and hardware. We also machine parts to your 
own special print, and stook AN & MS forgings. 
COLLINS ENGINEERING CORPORATION 
9050 Washington Bivd. Culver City, California 


C-47 PHILADELPHIA, 3—6 Penn Center Plaza 
Rittenhouse 6-0670 
RE 


ENGINE MOUNTS H. W. BOZARTH T. McCLU 
5110599 Perfect Condition Certified ST. LOUIS, 8B—3615 Olive St. 
$695.00 JEfferson 5-4867 
PACIFIC AERO SUPPLY SAN FRANCISCO, 4—68 — ee 
421 N. PRAIRIE HAWTHORNE, CALIF. W. C. WOOLSTON 
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Help us solve 
the problems of 


ION 
PROPULSION 


Our Advanced Design Group is 
seeking engineers and scientists to 
work on low-thrust propulsion sys- 
tems that possible the 
manned exploration of Outer Space 
These are a few of the challenging 
positions ; 


will make 


Theoretical Physicist 

Experienced in the field of particles 
physics, magneto-hydro dynamics, 
and plasma physics comparative per- 
formance of electrical propulsion sys 
tems, new methods of developing 
thrust from electrical propulsion sys 
tems, and direct conversion processes 


Chemical Physicists 

To make studies on propellants for 
ion propulsion. Experienced in elec 
tronics, atomic physics, and physical 
chemistry 

Physicists 

Primary will be in the 
field of ion sources and high vacuum 
Experienced in particle 
and elec 


activities 


techniques. 
accelerators, ion sources, 


tronics 
Electrical Engineer 
Analysis of electrical 
erators, preliminary stages designs of 
permanent magnet, AC induction and 
electrostatic generators. 
Please write: Mr. H. A, Jamieson, 
Engineering Personnel Dept., 6633 
Canoga Avenue, Canoga Park, Calif. 
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A DIVISION OF NORTH AMERICAN AVIATION, INC 
FIRST WITH POWER FOR OUTER SPACE 
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LETTERS 





Constructive Criticism 


In the past I have always looked forward 
to the enjoyment of reading the editorial by 
Mr. Hotz in each Aviation Week, al- 
though I have not always agreed with him 
entirely. The enjoyment comes from the 
fact that he discusses timely and interesting 
subjects with a directness and fearlessness 
which is truly commendable. 

I find it my duty, however, to object vio- 
lently to a statement he made in the Dec 
§ issue regarding the Navy's past strategic 
role as having . . . “devoted a major portion 
of their efforts to impinge on the primary 
USAF mission of long-range megaton bomb 
delivery.” On the contrary, I believe Mr. 
Hotz will find that the Navy has devoted 
the major portion of these efforts and funds 
towards the development of weapons de- 
livery techniques which the USAF is in 
=— of performing in their B-47s and 
B-5 

4 ‘this manner the Navy has averted 
Vay primary reliance on the Air Force 
as a . ‘dynamic deterrent’ ” Furthermore, 
this is a situation which would not have 
been possible had not some of the naval 
leaders “organized and led inter-service at 
tacks” to keep from being engulfed by the 
glamor and » of the Air Force concept 
of the big bombers. 

In closing I only wish to say to Mr. Hotz, 
your constructive criticism is outstanding 
and many of us have devoted our most pro- 
ductive years towards protecting your night 
to make these criticisms, but please, don’t 
ever sell your Navy short. 

B. H. AsHiey 
Lt., USN 
Boulder, 


Withheld Information 


Estimates on the capability of our Stra- 
tegic Air Command to retaliate in the event 
of an enemy attack are very impressive. It 
may be a great matter of pride to the mili- 
tary to know that if 100 American cities 
are annihilated that within hours we will 
destroy 100 enemy cities. Personally, I 
take no pleasure in such a trade. There 
may be survivors. Unless an effort is made 
to save them, direct them, perhaps even act 
now so that there may be more survivors, 
the conditions of such survival may be of 
doubtful duration and limited value. 

Withheld information has __ practically 
killed the Civil Defense. The people are 
apathetic. Two attitudes prevail. The most 
prevalent one seems to be, “It can’t happen 
here.” 

The other is, “I can’t do anything 
about it anyway.” Neither attitude is healthy 
or American. Why aren’t the millions of 
people interested in avoiding conditions of 
unknown horror? In my opinion they don’t 
know what to expect, what to attempt to do 
about it, what the real probabilities are. ‘The 
general idea is that a hydrogen bomb is 
effective for 10 mi., 20 or possibly 25, and 
therefore if one lives 26 mi. from City Hall 
he is immune and there is no problem. 

Will you please publish what Russia can 
do, the probable size of missile warheads in 


Colo. 


102 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magaszine’s editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


megatons, probable accuracy, possible num- 
bers, range and the radius of effect? Will 
you, in a kindly manner of course, tell us 
what we are in for and let the people know 
that the target areas may be small but that 
the probable strike area is large, and that 
fallout as well as sudden destruction can 
happen anywhere? Your efforts m AviATION 
Weex to wake up Congress and the defense 
administrators has at least awakened many 
engineers and technicians. I believe that 
you have better solutions to the problem 
than concrete burial vaults or mass flight. 
The problems, the solutions and your sug- 
gestions on how to create an effort wouid 
make an issue of such value to the public 
that it could change history. Who else has 
the information or the courage to present it? 

Paut L. SANFORD 

Anaheim, Calif. 


Emphasize Winds 


I think Mr. Hayes’ description of what 
can happen in a wind shift is accurate (AW 
Nov. 17, p. 134). I crashed in April, 1955, 
at Vincent, Calif.. when piloting a Lus- 
combe into the shear of the cold coastal air 
and the warmer desert air. There was a 
transition from smooth air to extreme tur- 
bulence and loss of control in less than a 
minute. It seems there should be more 
emphasis placed on these situations when 
training pilots. Pilots who are confused 
with downwind turns and wind shifts might 
review the equation: force equals mass times 
acceleration. 

Don LLEWELLYN 
Ex-Pilot 
Burbank, Calif. 

P. S. I now sit on the ground and fly 

radio-controlled model airplanes. 


Transitory Stall 


Hayes’ 
p. 134) and it appears that he is 
as capable of a 180 deg. switch as the wind 
shift we have been discussing. I am happy to 


I have reviewed Mr. letter (AW 


Nov. 1 


read that he now considers my remarks 
(AW Oct. 6, p. 114) “obvious,” but this 
is a far cry from his earlier statement (AW 
Sept. 8, p. 118). 

In his letter of Sept. 8 he wrote ‘ 
an approach, which is already at an angle 
of attack just below the stall, suddenly en- 
countering an increase in headwind can also 
increase the angle of attack .. .” It was this 
fundamentally erroneous postulation that 
prompted my comment concerning the de- 
creasing angle of attack in such circum- 
stances. 

The Nov. 17 half-column of gobbledygook 
about, “turbulence at the shear level. Dy- 
namic unbalance rotating the nose 


faster, and higher o> o0t., et... ae. 
changes this truth not one iota. All this 
snow can be summed up with another “ob- 
vious” remark: rough air may cause a 
transitory stall, particularly if the aircraft 
under consideration is flying at a high angle 
of attack. 

No argument with this, but we seem to 
have digressed somewhat from the original 

int. 

As for Mr. Hayes’ view that the effects of 
vectorial addition (of the wind gradient) 
are necessarily “puny” compared to the ef- 
fects of turbulence, I can only wish him 
good luck. He may need it. 

GranaM THOMSON 
Santa Barbara. Calif. 


Better Search Gear 


In a letter titled “ASW Craft,” Aviation 
Week, Nov. 3 (p. 110), it is proposed to 
replace the helicopter with a surface vessel 
of equal speed, maneuverability, etc. A fine 
idea, but it can’t be done. The chief ad- 
vantage of the helicopter is that the sub- 
marine cannot tell which direction it will 
time % from next because it is able to com 
pletely divorce itself from the surface of the 
water and move to a new location in the 
same contact area. A surface vessel] on the 
other hand is easily tracked by the sub- 
marine and the captain then can discern the 
direction of the attacking vessel and take 
proper evasive action. 

The big need in 
gear. 

Once localized you have a 50-50 chance 
of beating your foe, but the big problem is 
finding him in the first place. 

Ropert FAarrRe.i 


Wheaton, III. 


ASW is better search 


Jet Fares 


Ford Eastman’s article 
to Avert Used-Plane Surplus,” Aviation 
Week, Nov. 3 (p. 42), was very interest- 
ing and bears more on the future than a 
lot of us care to admit. 

I offer that an increased “specialty” fare 
for jet flights would both serve the purpose 
of avoiding dumping of piston planes on 
the market and assist in the financing of 
new equipment. The dollar returns of this 
plan are clearly visible. It would slow up 
the release of piston planes due to airlines 
offering lower (or present) fares to piston 
users thus being a buffer against themselves 
incurring possible bankruptcy losses during 
the changeover time of heavy competition 
at same fares when airlines with jet equip 
ment, two years ahead of others, can inflict 
heavy damage. This slower release of pis- 
ton planes would also tend to stabilize their 
lessening market value at a “recuperable” 
rate rather than to dump the piston value 
all at once. 

Any stabilization of fares to be the same 
on jets as pistons will tend to make an eco- 
nomic catastrophe in forcing marginal or 
newer carriers to “have jets or else.” The 
repercussions of this will be felt for years 
in the industry and on Main Street. 

W. C. HELLer 
Flourtown, Pa. 


“Plan Sought 
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When fluids are 


delivered with 


precision... 






A transfer pump in the wing tank of a supersonic 
jet must deliver a torrent of JP-4 at the required 


instant. But to start the tremendous thrust of a l 
jet engine requires only a small flow from a precise oe 
control. In each case, Hydro-Aire meets the 
demand for the vital control of fluids. i 
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Motor-operated gate valves, fuel selector valves, ‘ 
and a complete line of uniquely capable fuel 
booster and transfer pumps...these are just a 
few of the accepted Hydro-Aire contributions to Anti Skid Br 
the control of fluids in airborne systems. Syste ' 
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Since 1943 Hydro-Aire has been a major producer 
of fuel system controls and accessories. In the 
future—as in the past—whether the problem 
involves Avgas or an exotic fuel, Hydro-Aire will Producing Controls for 


deliver fluids with the required precision. Every Basic Airborne System 
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WIDE FREQUENCY RANGE « HIGH POWER OUTPUT 
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